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With RapieR to help them, 
Zeller tele] ian lela a= Ati Mmar taleli-Maalel a= 


cargo in less time than ever before— 


cots 01, orks border 





because RapieR mobile cranes have the 
features that mean efficient handling. 
RapieR mobility achieves greater 
flexibility and unlimited range—with 
greatly reduced installation costs. 
RapieR design means easy control 
PValeMaar: © alealtlas Maal talelaehae-tellite 7 
RapieR Diesel-electric power 

gives high speed handling with safety 
and reliability. And each RapieR 

7. 


mobile crane carries a Three Year 


Guarantee against mechanica! breakdown! 


RapieR 7 Fast Standard mobile 
crane loading logs at a B.R. siding 
They are ideal for this kind of work, 
versatile, speedy and tough 

Loading timber at Waterford, Eire 
with two RapieR 10 Super ; : 
with patented cargo-hand 

This RapieR 18,000 |b 
has the patented cantilever 


it also to be used as a mob 


RANSOMES AND RAPIER LIMITED IPSWICH AND LONDON 
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Many works managers have accepted this offer of advice on the 
best methods of reducing handling costs. Often the answer proves 

be investment in a Jones Crane, and remarkable savings then 
follow. Our offer—which is, of course, a free one—remains open 


I ! 
WHY NOT TAKE ADVANTAGE OF IT NOW! Jones eranes 


to 10 tons mobile, crawler, 
ind fixed base mountings 


gnets and 


$s, Magnet 


-take the load! 


GEORGE COHEN SONS & COMPANY LIMITED 


WOOD LANE, LONDON, W.}i2 
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ter-tube boilers 














Pre 
) 


We build water-tube boilers of Foster Wheeler design for outputs between 20,000 


ee 











and 1,000,000 Ib. per hour at steam conditions up to 2,350 p.s.i.g., 1,050°F, 
with or without re-heat, fired by liquid, solid or gaseous fuel. They are 


generously designed to maintain high efficiency over prolonged steaming periods. 


Richardsons Westgarth (Hartlepool) Ltd. 


A member of THE RICHARDSONS WESTGARTH GROUP which co-ordinates the land and marine activities of : 


THE NORTH EASTERN MARINE ENGINEERING CO. LTD. RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 
PARSONS MARINE TURBINE CO. LTD. THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 
GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD. RICHARDSONS WESTGARTH ATOMIC LTD. 


ASSOCIATED COMPANY: ATOMIC POWER CONSTRUCTIONS LTD. 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD., HARTLEPOOL, CO. DURHAM AND AT 58 VICTORIA STREET, LONDON, 5.W.1 
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“‘No-flat” edges to your cylinders... | WAERCATON 
Model PT120 PT% = 86©| = PT72 
hin. | Ofte. x jin. | 6fe. x gin. 


using the NEW BESCO PRODUCTION ieied «| mba | 


Capacity .| 10fe. 
| Blin i 


roller j 
Minimum dia. of 94in Phin. 


PINCH TYPE PLATE BENDING ROLLERS == ee 


The arrangement of the 
forged high carbon steel 
rollers is such that two 
rollers grip and feed the 
material while the third 
back roller curves it. The 
positioning and adjustment 
of the back roller is at a 
tangent to the top roller, 
permitting it to approach 
very closely to the top 
roller. This arrangement 
reduces the flat at the start 
and finish of the curve to the 
minimum amount, compared 
with ordinary methods. 


Designed and built by... 








Full push-button control and limit switches take the fatigue out of the operator's 
job—forward, stop and reverse motion to the feed through reduction gears 
allow genuine finger-tip controi—drop end housing to the top roller and self- 
support, free the finished cylinder with no distortion. The rollers run in 


phosphor bronze or heavy duty roller bearings. 
The main frame is constructed from heavy steel plate and sections and the whole 
is mounted on a steel base forming an extremely rigid structure. 
Edwards House, 359-36! Euston Road, London, N.W.! 
Telephones: EUSton 468! (7 lines) 377! (4 lines) Telegrams: Bescotools Norwest London 
Lansdowne House, 41, Water Street, Birmingham, 3 
y a Telephones: CENcral 7606/8 Telegrams: Bescotools Birmingham 3 





THE WHITEGROSS CO.LTD WARRINGTON ENGLAND 





MAXIMum 
production 
-—minimum 
outlay 


Costly design eliminated 
All parts standardized 
Operate with minimum supervision 


Ideal for bulk handling in Flour Mills, Sugar Refineries, 
Fertilizer Plants, Cement Works, Chemica! Plants, etc. 





All types of Belt Con- 
veyors and General 
Material Handling 





CONVEYORS (ENGLAND) LTD. 


Crabtree Manorway, Belvedere, Kent 
ERITH 4223 & 575! 
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Pan Witsel FUEL 


Purolator ‘Micronic’ fuel filters provide the extra 
fine filtration necessary for the protection of the 
injector pump. 


The construction of the ‘Micronic’ element ensures 
that the largest possible filtering area is packed into 
the available space, thus providing longer life. Both 
single and two-stage models are available for use 
with engines of all sizes. 


‘MICRONIC’ FILTERS ARE ALSO AVAILABLE FOR USE WITH OIL AND AIR. 





Catalogue No. P.465 giving 
numerous examples of 
‘Micronic’ filters, with 
leading dimensions, is 
available on request. 





Regd. Trade Marks: PUROLATOR, ‘MICRONIC’ 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


WHERE THERE’S A RUGGED JOB... 


THERE’S EVERY REASON FOR 











SINTERED METAL 
FRICTION MATERIALS 


Second to none for 
OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 
LONG WORKING LIFE 
RAPID HEAT DISSIPATION 





Manufectured by: SINTERED PRODUCTS LTD. 


Sole Distributors: SMALL & PARKES LTD 
HENDHAM VALE WORKS - MANCHESTER 9 - COLLYHURST 2511 


"~~ London Office: 76 Victoria Street, S.W.1 - ViCtoria 1845/6 
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The logical choice in ELECTRIC MOTORS 


> 





Upto §,000 hp. 


Years of trouble-free service from Brush Electric Motors is proof of the practical wisdom 
. and first class workmanship which distinguishes Brush products the world over. No better 

motors than Brush ever came out of any works. 

To supply the power drive of industry, Brush offer a range of quality built AC motors 
with all types of enclosures and standard speeds, for horizontal or vertical mounting. 

DC motors are also available with similar outputs. 

If you require motors within this range, just write to BRUSH stating your particular need 
—our technical engineers are at your service without obligation. 





SLIPRING 
SLIPRING ROTOR ASSEMBLY PI re apo = AB 





Literature G and stocklists 


eat | — for.quality available on application 
BRUSH ELECTRICAL ENGINEERING CO. LTD 


? Loughborough + England “xy (Member of the Hawker Siddeley Group) 
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HUGH SMITH 


4-COLUMN TYPE 


ELECTRO-HYDRAULIC PRESSES _., 


i Hugh Smith produce a range of 4-column presses, 
and we illustrate a 500 ton electro-hydraulic machine 
recently completed. It is of all steel construction, 
and is equipped with an upstroking ejector ram of 
70 tons power. The high speed approach stroke is 
arranged through the prefilling valve mounted in the 
overhead tank. The contro] desk includes the two 
valve levers and other controls conveniently to hand. 





We shall be pleased to quote for 4-column presses on 
receipt of details of horizontal and vertical daylights, 
power and stroke required. 


HUGH SMITH & CO. (POSSIL) LTD. 
HAMILTONHILL ROAD, GLASGOW, N.2. 
Telephone: POSSIL 8201 /3 Telegrams: ** POSSIL, GLASGOW ” 


HUGH SMITH WERE FOUNDED IN 1875 AND HAVE NO 
CONNECTION WITH ANY OTHER COMPANY 


Hugh Smith Machine Tools include: PLATE EDGE PLANERS » PLANO-SHEARS - BENDING ROLLS - STRAIGHTENING ROLLS - PLATE BENDING PRESSES - FLANGING PRESSES 


a MILLION GALLONS 


ete BE 











FROM 
THREE 30° DIAMETER 
OVERFLOWING 

— BOREHOLES 
a 







For almost a century 
we have been construct- 
ing wells, and time has 
proved that they were 
well done. 


It has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 
to bring the job to a 
successful conclusion. 


Our knowledge of 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
as tomorrow. 


Let us tackle your 
Well job now and give 
you a well done job. 


C.ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.I 
Telephone: WATerloo 7044 


Branches : 93/4 BROAD STREET, BIRMINGHAM 15 Telephone: Midiand 1762 


ARTESIAN WELLS as aes 











an oe 


eieninte ae Oe 
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THE 


Leading manufacturers of electric equipment 
for over half a century, British Thomson- 
Houston have since the earliest days been fore- ee 
most in the development of ‘ finger-tip’ 
control of heavy electric plant through the 
medium of electro-magnetic contactors. 


ENGINEER 

















BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED 


an A.E.1. Company 
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CONTACTOR EQUIPMENT 


ENGLAND 
ASI9I 


RUGBY 
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The path of an ingot 
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THE SLABBING MILL 


The Slabbing Mill is the first rolling unit of any large steelworks 
given over to plate or strip production. One such mill now 
under construction in Britain is being designed to roll 3,000,000 tons 
a year. Ingots handled may weigh anything up to 25 tons each. 
These, the Slabbing Mill rolls out to feed plate, strip and tinplate 
mills, on the products of which so many industries, from shipbuilding 


to food canning, depend. 





ee eee 





Builders of Capital Equipment 


for the Metals Industries DAVY-UNITED 


SHEFFIELD, MIDDLESBROUGH, GLASGOW 
216/P 


3 


TRELLIS IGE LIE ILI TN TEIN 








Aug. 29, 1958 THE ENGINEER 


depends 









weld 
strength 








ASHMORE, BENSON, PEASE & CO 


(MEMBER OF THE POWER-GAS GROUP) 
STOCKTON-ON-TEES AND LONDON 


AUSTRALIA . CANADA > INDIA . FRANCE ° SOUTH AFRICA 











For further information, 
specification and details of 
demonstration please write 
to:— 


SWINDON TOOL 
INDUSTRIAL ESTATE, 
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You are looking at the only Hydraulic tool in 
existence, that can carry out any of the three 
operations—boring, facing and undercutting—without 
complicated re-setting between operations. There 

are no mechanical attachments. A unique pre-setting 
feature reduces tc semi-skilled, an operation 
previously highly skilled, and reduces time and 
labour costs involved by as much as 30°. Your 
Tool-Room can now be considered to have a Borer 
when this tool is used on a Milling Machine, 


at a fraction of the cost. 





HYDRAULIC 


BORING 


swINTOOL ie 


World patents applied for HEAD 


ENQUIRIES FROM THE TRADE INVITED 


COMPANY LIMITED 
CHENEY MANOR, SWINDON, WILTSHIRE 


i a 
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The framework of the building (left) was constructed to a large extent from 
Appleby-Frodingham sections and plates. (right) M.S. ‘‘ Bergensfjord”’ built 
for Den Norske Amerikalinje A/S of Oslo has a gress weight of 18,750 tons. 
Considerable quantities of Appleby-Frodingham plates and sections were sup- 
plied to Swan, Hunter, & Wigham Richardson Limited, the builders of this ship. 


THE UNITED 


= 


SCUNTHORPE LINCOLNSHIRE 


AF 164 


A Branch of The United Steel Companies Limited 
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contracts 


from 
Smith-Clayton Forge Ltd 


endorse the supremacy of 





Among the 12,000 major 
Industrial Organisations using 


Time and again, industrialists large 
and small place repeat orders with 


Colt. And for three good reasons. 
Colt ventilation systems depend in 


Colt equipment are: 


the main on internal convection et ae — rg Ltd, 
currents—not external forces— * aes wa iapietiagst es 
and are therefore little affected aaa se iments 
by the vagaries of the wind. Colt Ltd. 
offer an unparalleled range of ven- 14 contracts: pers ee me 
tilators. And most important, every 16 contracts: General Mo . 
dati is based on 11 contracts: Thomas Hedley & Co, Ltd, 
ee 0H 15 contracts: Hoover Ltd. 
& thoroneh: aeniyee et tee See 22 contracts: Lever Bros., Port Sunlight 
ing, plant and process either from Ltd. We os 
a site survey or drawings. Such 9 contracts: Joseph Lucas Ltd. 
hn infl fi h 29 contracts: National Coal Board 
ee ee 19 contracts: Philips Electrical Industries 
as the Smith-Clayton Forge Ltd. It Ltd. 
will impress you, too. Ask your 21 contracts: The Plessey Co. Ltd, 
20 contracts: Ruston & Hornsby Ltd, 


secretary to send for a free manual 
to Dept. $97/8C 








CLEAR OPENING VENTILATORS IN HEAVY STAMP SHOP 


COLT VENTILATION LIMITED * SURBITON * SURREY + TELEPHONE: ELMBRIDGE 0161 (10 LINES) 
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STRATFORD LONDON 








UNIVERSAL RELIEVING LATHES 


MODEL “R” 
BUILT IN TWO SIZES FOR CUTTER DIAMETERS 4 AND 9 INCHES 


FOR FABRICATION /NW STAINLESS STEEL E NICKEL ALLOYS 








we have the measure of 


SUNINLESS STEEL... 


The fabrication of stainless steel calls for specialised knowledge, 


specialised plant. It calls for W.T.S., who are long experienced in the 
handling of stainless steel and nickel alloys and are fully equipped to 
undertake jobs of any size, any complexity. 


@ Atypical W.T.S. job—Measuring vessel tested to 375 Ibs. per square inch and 
fabricated in EN58) Stainless Steel. 


WELDING TECHNICAL SERVICES LTD, 


ENGINEERS AND FABRICATORS 
HURST MILL. KINGS NORTON. BIRMINGHAM 30 __ 


PHONE: KINGS NORTON 2360/2555. GRAMS: WELTEXA, BIRMINGHAM. 








@ 
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SPACEMAKERS 


Lansing Bagnall’s first Reach Truck, the 
2,500 Ib model, was produced more than 4 years 
ago. Large numbers are in use all over the 
world. This proof of outstanding |e a 
development and application is now 

consolidated by the introduction of the world’s 
finest range of Reach Trucks. Considerable 
savings of space, similar to those made by the 
2,500 lb models, are now open to users handling 
loads of 3,000 Ib and 4,500 Ib. 













SPACEMAKERS 





MAXIMUM | OPERATOR'S 
MODEL | CAPACITY | POSITION 














FRES 225 | 2,500ib. | STAND-ON 
FRER 230 3,000 ib. | RIDER 
FRER 245 4500 ib. | RIDER 












IF SPACE, OR 
THE LACK OF 
IT, IS YOUR 
PROBLEM, 
CONSULT US: 





From Africa 
Australia to te Americas 
you will find examples of 
Cleveland engineering skill 











AN INVITATION Our services are always available in design, 
in detailing, and in the costing and construction of all types of structures, 


- CLEVELAND 


CONTRACTORS, BUILDERS OF BRIDGES Lansing O Bagnall 


AND CIVIL ENGINEERS LANSING BAGNALL LTD., DEPT. 11, BASINGSTOKE, HAMPSHIRE, ENGLAND. 
Telephone: Basingstoke 10/0. "Grams: Oomeee aye 
THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON, ALSO AT BIRMINGHAM, CARDIFF, WARRINGTON, GLASGOW, LONDON, T' O AND ZURICH. 


SPACEMAKERS TO WORLD INDUSTRY 














JACKMAN 
SPECIAL PURPOSE SHOT BLAST EQUIPMENT 


THE PHOTOGRAPH SHOWS A RECENTLY INSTALLED AIRLESS 
PLANT WITH A SINGLE IMPELLOR CLEANING SIMULTANEOUSLY 
TWO BARS OF OVAL SECTION. THE BARS ARE TRAVERSED - 
THROUGH THE CABINET ON BELT CONVEYORS WHICH ARE 
OSCILLATED. 


EASY ACCESS TO WORKING PARTS IS OBTAINED BY 
MOUNTING THE IMPELLOR AND ITS MOTOR ON A SWING DOOR 
SUITABLY MOUNTED FOR RIGIDITY. 


LET US QUOTE FOR YOUR SPECIAL REQUIREMENTS 


J. W. JACKMAN & CO. LTD. 


VULCAN WORKS, BLACKFRIARS ROAD, MANCHESTER 3. 
TELEPHONE: DEANSGATE 4648-9. TELEGRAMS: BLAST, MANCHESTER. 

















DONALD 
gE 


NWPANUFACTURERS OF ELECTRIC 
AND FUEL FIREOD-FURNACES 


FOR FERROUS AND NON-FERROUS 
HEAT’ TREATMENT, POTTERY 
KILNS AND GLASS LEHRS. 





: ALUMINIUM: Continuous Billet and Slab Fur- 
maces and Batch type Heat Treatment Furnaces. 


FERROUS 
AND NON-FERROUS 
HEAT TREATMENT: 





. 1% 
PUSHER TYPE AND 
WALKING BEAM 
GENERAL HEAT TREAT- 
MENT PURNACES. 
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Know how... 


When it comes to electrical repairs, the expression ‘know-how’ means a great 
deal of accumulated experience in an endless variety of applications. Added to 
that must be equipment and facilities on a large scale and test instruments of 
every kind. And if you multiply all that by fourteen works you have the B.E.R.L. 
Service organisation—the largest electrical repair company in Great Britain. 







i) 






es. \\ } 
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BRITISH ELECTRICAL REPAIRS LTD 


Empire House, Charlotte St., Manchester | 






Works at: 
BATH, BIRMINGHAM, CARDIFF, CHESTERFIELD, EDINBURGH, GLASGOW, 
HAWICK, LONDON, MANCHESTER, NEWCASTLE, SWANSEA 





































TOOL ROOM 
FURNACES 


GENERAL PURPOSE HEAT TREATMENT 
PURNACES WITH AUTOMATIC CHARGING 
MACHINES AND QUENCH GEAR. 








Mo MONALD FURNACES LTD. 1. 


DAWLEY BROOK, 


KINGSWINFORD, STAFFS. . 





Hydraulic Conversion of Existing Presses 


. Control Panels. operating desks and structures designed, 






HYDRAULIC 
INSTALLATIONS 







3. New Hydraulic Presses, Plant and Machinery supplied and 
installed with complete self-contained Hydraulic Equipment. 


and Plant from Water to Oil Send your enquiries to:— 
GILL & CO. LTD. ‘ 


Cylinders re-designed as required. New Hydraulic Pipework, 
212 Wellington Street, LEEDS, 1. Phone: LEEDS 20104/5 


















Valves and Fittings, piped up to specially designed circuit 
diagrams. 








manufactured and assembled ready for installation. 
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(@)MOTORE 


DAVID C.¥. HIGGS. AMLEE 





— 
? BIRMINGHAM 6 =a ENGLAND 





é SLIP-RING and HIGH TORQUE MOTORS up to 1000 H.P. 


Guaranteed for Ever 


AGENTS AND BRANCHES COVER THE WORLD 





ee enn er sees: 
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Let FERRANTI take the stress on PEGASUS at the 
LONDON COMPUTER CENTRE 


The calculation of the forces, moments and displacements 
in structural frameworks is one of the many tasks 
performed in the Ferranti Computing Service. 


You have the problem 
We do the work 
You get the answers 


FERRANTI 


For further details of this stressing calculation or the 
Ferranti Computing Service phone or write :- 























FERRANTI LTD - WEST GORTON - MANCHESTER 12 - Tel: EASt 1301 


LONDON COMPUTER CENTRE + 21 PORTLAND PLACE, W.!I + Tel: LANgham 9211 
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72 in. HIGH 
34 in. WIDE 
12 in. DEEP 


@ Brand new—Manufactured 
in our own works. 


@ Shelves adjustable every 
inch. 

@ Heavy “jauee shelves will 
carry ibs. each. 


@ Stove enamelled dark 
green. 


@ 6 shelves per bay—Extra 
shelves 8/- each. 


@ Quantity discounts. 


Delivered free to England, 
Scotland and Wales 


£3 15s. 


Ready for erection. 


HEYWOOD : 


—the manufacturers ! 





N. C. BROWN ‘”- 


Green Lane Steelworks 





LANCS 


sTeeL SHELVING 








Also available in White at 
£5 per bay. 
ALL OTHER SIZES avail- 
able at equally keen prices. 


Telephone: 


Heywood 69018 (3 lines) 













Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multiple Disc 
Clutches a popular choice for machine 
tool, plant, civiland heavy engineering. 
Such characteristics are ensured by :— 
Hezt treatment and total enclosure of 
all operating parts; positive locking; 
single point adjustment and precision 
manufacture on modern plant. A 
Taylor Clutch is a self-contained unit, 
easily assembled, quickly fitted and 
produced to perform many years of 
strenuous work. 


The illustrations show a 
typical application. The 
Reid Gear Co., Led., re- 
quired a powerful, sen- 
sitive and completely 
trustworthy clutch unit 
for their two-speed re- 
duction gear, to transmit 
the enormous effort 
applied in actuating the 
emergency sluice gate on 
a Scottish Hydro-Electric 


Powerful, 
Positive, 


Safe... 









Project. The features mentioned above qualify 
Taylor Clutches to satisfy such exacting de- 


mands because 
ingredients of 


they constitute the 
strength 
choice was a Taylor Multiple 


TAYLOR INDUSTRIAL CLUTCHES 


and reliabilic 
Dise ch. 


TROWS UPPER WORKS - CASTLETON - LANCS. 








CLOUDS AND OCEAN 


are the limits within which water is bound to circulate. Man 
is taking possession of this element of life from the source 
to the mouth of rivers. In order to make it subservient to him 
he must control, direct and regulate it. Up-to-date engineers 
solve this problem with 


ERHARD-ABSPERRKLAPPEN 
German and Foreign Pat. metallic seals 
@ No attendance after installation 

@ Absolute leaktightness in closure 

@ Smooth operation 

@ Low head room 

@ Short overall length 


JOHANNES ERHARD H. WALDENMAIER ERBEN 


Siddeutsche Armaturenfabrik Heidenheim an der Brenz 
(Western Germany } 








For all information write to: 


The Sole Agents for the United Kingdom 















A. K. STARCK’S Co. LTD. 22, Chancery Lane, London, W.C.2 


Telephone: Holborn 2966 Cable: Akstar London 
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MACHINING 


Drilling and Tapping adjustable 
centre drilling head casing 


OPERATIONS 


Snout and Line Boring — Automatic 
Surfacing — Face Milling — Turning 
— Drilling ...all at one setting 


Send for Catalogue NS 
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BORING MACHINE 


— almost a workshop in itself 


H. W. KEARNS & CO LIMITED BROADHEATH Near MANCHESTER 


KSG3 
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COARSE AND 
MEDIUM SCREENING 


mounting units 
e support shaft 


rj mounting unit at 
each cornér supports screen 
body. 


TY-ROCK full floating screen 


High capacity coarse and medium screening for crushed rock, gravel 

and other materials with sizings up to 10 in. opening. Moving parts of the 
screen float entirely on rubber giving absolute freedom to develop 

maximum screening capacity. Massive rubber mountings support the 

shaft assembly, to absorb vibration completely. Ty-rock screens are available 
in many sizes with either single, double or triple screening surfaces. 

Send for fully illustrated brochure G 557 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1. TELEPHONE: TERMINUS 2833 
WORKS: DERBY 


IONAL COMBUSTION PRODUCTS LIMITED ¢ 
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Roofing tomorrow’s world 


Calder Hall was our first big assignment for the United Kingdom 
Atomic Energy Authority. Here nearly 10,000 sq. yds. of Ruberoid Britain's first full-scale Atomic Energy Power Station at Calder Hall was designed 
Roofing give the essential protection to the source of power. by the Industrial Department of the United Kingdom Atomic Energy Authority. 
Dounreay followed — Ruberoid for 44 acres of flat low-pitched roofs, 
and many thousands of yards of Astos Asbestos Dampcourse. 
It is just over thirty years since the invention of Ruberoid Metal 
Deck Roofing gave many architects and engineers the opportunity 
of making adventurous, aesthetic space planning a positive reality. 
Ruberoid Contract Departments throughout the British Isles and R UB EF R ©) T 1) 
"a Contract Agents overseas offer the benefits of expert advice at the td — con k aed soe! 
planning stage and skilled craftsmen to execute the work. 


€ 337 THE RUBEROID COMPANY LIMITED, 354 COMMONWEALTH HOUSE, 1-19 NEW OXFORD STREET, LONDON, W.C.1 
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Eeslectro - 
mnewurm atic 
Walwes 


tor Remote Control 


For the control of pneumatically operated mechanisms by lightly rated electric 
switches. A cable carries the electrical control signals, simplifying installation 
and obviating long airlines. Units are small, compact, low in weight. Particular 
care has been taken to guard against the ingress of dust, oil, etc., and under 
test units have demonstrated their complete reliability, performing 

over one million operations without appreciable wear. 

Ideal for remote control of actuators, automatic mechanisms, 

doors, etc. For D.C. operation, in single or multiple units, 


using air pressures of up to 80 Ib/in’. 


























The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 
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‘SILENTBLOC’ rubber-metal mountings are the accepted 
means of insulating almost anything from vibration—from 
small and delicate instruments to multi-ton drop-hammers. 
If you have a vibration problem, bring it to us as pioneers 
and far and away the leaders in the use of rubber in 
engineering. Technical information always available from 


Silentbloc Limited, Manor Royal, Crawley, Sussex. Telephone: 


Crawley 2100. 
ANDRE RUBBER CO. LTD. —— A SILENTBLOC COMPANY 


Pioneers of Rubber in Engineering 


TAS/SBI8 
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stains we % i. 


Half gas circulator casing cast in steel and 
machined for C. A. Parsons & Co. Ltd. for Nuclear 
Power Station, Calder Hall. Weight as cast 35 tons. 
Sectional thickness max 7” min 1}". Reproduced 
by permission of C. A. Parsons & Co. Ltd. 









i li i 


cast and machined for an important part 


- : eo Steel castings are performing a number of important 
functions in the production of Nuclear Power, not 
least being the gas circulator casings cast for 

C. A. Parsons & Co. Ltd. reactors. 


They form an integral part of the atomic pile, 
circulating as they do the carbon dioxide coolant 
through the reactor. Their dimensional accuracy and 
tolerances must be of a far higher standard 

than is usual in normal engineering practice. 


The exacting nature of the service conditions also 
= de : { é demands the most meticulous inspection, including 
radiographic examination and magnetic crack detection. 





It is because of this need for flawless castings that 
Lloyds, with their unsurpassed facilities for scrupulous 
control at every stage of production and inspection, are 
called upon to cast and machine these vital components. 


TYPICAL LLOYDS STEEL SPECIFICATION 


used for general engineering requirements. 
Grade M. B.S 592, Grade B 0.30% carbon, 
Annealed, Yield Stress 16/19 t.s.i., Ult. Stress 
32/37 t.s.i.; Elongation 30/20%; R.O.A. 40/25 


LLOYDS 


Britain’s best equipped steel Foundry 






F.H. LLOYD & CO. LTD., P. O. BOX No. 5, JAMES BRIDGE STEEL WORKS, WEDNESBURY, STAFFS. TELEPHONE JAMES BRIDGE 2401 
D 
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23,000,000 
gears by 


OPPERMAN 
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turn for industry 
every day 


BOREHAM WOOD, HERTS. 
ELSTREE 2021 








AUTOB 2 See? 


electro-hydraulic fully automatic 


briquetting machine for 
pressing a wide variety 


of materials. 






















* Fully automatic in oper- 
ation. 


* High output. 


* High density briquettes 
reduce volatisation during 
re-melting. 


* Models actually operating 
under working conditions. 


* Send us your enquiries and 
problems. 


Illustration shows turnings 
before pressing —27§ cubic 
inches and after pressing 
40 cubic inches. 

















PLANTERS ENGINEERING CO. LTD. 


14 Craven Road, London, W.2. Tel.: AMBassador 3295/6. Cables: Veloces. Padd. London. 
5863 Associated with Entwisie & Gass Ltd. 





/, 









NO DOUBTS 





HEAVY, MEDIUM AND LIGHT SAND CASTINGS 
IN ALUMINIUM BRONZES - MANGANESE 
BRONZES - NICKEL BRONZES - PHOSPHOR 
BRONZES - GUN METALS - ALUMINIUM, ETC. 
PATTERN MAKING AND MACHINING 


CHILL CAST SOLID AND CORED BARS 






J.T. Price & Co. 


(BRASS & ALUMINIUM FOUNDERS)LTD. 
NEWCASTLE STAFFS - phone 52311 (3 lines) 














RIMMER IL 
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Precis 






For gases such as Town, Natural, Sludge, producer, 
Mansfield, Propane, Butane, and proprietary mixtures— 
Calorgas, Bottogas, and Scottish Rural Gas etc. 

Each burner is fitted with a suitable calibrated gas jet, ensur- 
ing perfect controlled flames that will turn down with no 
flashing back. 

Models for laboratory or industrial use. 

Various type burner heads are available to suit requirements. 
Send for list Nos. 359 and 396. 

















BS.S. LTD.  SPECIALISE’ IN 
EQUIPMENT FOR STEAM, 


ate GAS, WATER, AND AIR, 
oO $i 

puTies AND CATER FOR THE 
or. REPAIR NEEDS OF ENGINEERS 
at YOUR IN ALL INDUSTRIES. 


WRITE OR PHONE 
YOUR NEEDS TO: 


BRITISH STEAM SPECIALTIES L” 
FLEET STREET LEICESTER. 


PHONE: LEICESTER 20885/6 
Stocks at :—LEICESTER * LONDON . LIVERPOOL - GLASGOW 
BRISTOL ’ MANCHESTER . NEWCASTLE-ON-TYNE 
BIRMINGHAM ° DUBLIN ‘ BELFAST 























FACTORIES and Works 
Laundries, Breweries 


ATOMIC PILE instaliations 
and Research Establishments 


ELECTRIC POWER STATIONS 
Oll Pumping and 





A ‘Pyrotenax’ installation 
is not only good to look 
at; it is speedily installed 
and saves costly labour 





—— fh. : 
Photograph by courtesy of Messrs. Prices (Bromborough) Led. 


Th> use of the Trade name ‘Pyrotenax’ is exclusive to the products of this company and its associates. 


Now available Ex stock. Write for full details and 
“Technical Data No. J38”’ 














: ; NON-AGEING js NON FIRE-CAUSING 
Py | i { le n ax SAFE AGAINST OVERLOAD «~ HEAT RESISTING 
@ Mi cale MOISTURE PROOF . RUST PROOF 
eee et RES Ss RESISTANT TO MECHANICAL MALTREATMENT CATHEDRALS, CHURCHES 
PERFECTED BY EXPERIENCE Golleries and Museums 
| LIOR I RI MAE A = 
Of. TANKERS, Passenger 
PYROTENAX LIMITED end Cargo Shige and Wershipe 





HEBBURN-ON-TYNE * Telephone: Hebburn 83-2244/8 


GD38 LONDON: Abbey 1654/5 BIRMINGHAM: Midiond |265 MANCHESTER: Blockfriors 6946 LEEDS: Leeds 27826 GLASGOW: City 3641/2 CARDIFF: Cardiff 2689 
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WELDED STEEL PLATEWORK 


in }" to }" thick Mild Steel 


PRESSURE VESSELS 




















CHIMNEYS 
DRYERS 


CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 
THAMES R° BARKING, ESSEX 


TELEPHONE : RiPpleway 3011-2 























CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
York Street tronworks, Leeds 9 = Tel.: 324/1-2 
32, Victoria Street, London. S.W.i Tel.: Abbey 2966 


ALBION 


Ratchet and 
Revolution Counters 


PATENTED 
DESIGN 





B. & F.CARTER &CO.LTD. 


BOLTON 3, ENGLAND 


‘Phoas: BOLTON 4344 (3 lines) 
"Graeme: BRAIDERS, TON 

























Made in ALL METALS, 
Our range of Weaving covers al! grades 
from the FINEST WIRE CLOTH 
to the MEAVIEST SCREENING. 
ALB and ARB. approved 


Please write for our Brochure, containing 


useful Technical information. 


PHIPP STREET 
LONDON E.C2 


L@CEWOOD & CARL 
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“We seem to be getting more out of her since we 
had those L & C piston rings fitted, chief.” 


**What was that, sir?” 
* Those L & C piston rings make a great improvement.” 
“Sorry, sir, I didn’t quite get that.” 


“HAVE YOU GONE DEAF, CHIEF? I SAID THOSE NEW 
PISTON RINGS HAVE MADE A WORLD OF DIFFERENCE!” 







**Oh! I don’t know about that, sir, but I 
must say I’m very pleased with the extra performance we're 
getting down there with those new L & C piston rings 


Haven't you noticed the difference, sir ?”’ 


Manufacturers of the well 


known “Patent Double Action MAKERS OF THE WORLD'S FINEST DIESEL PISTON RINGS 


Piston Rings” for steam engines 


EAGLE FOUNDRY SHEFFIELD 11 ENGLAND PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 


OA/4300 











LONDON : 32 QUEEN VICTORIA ST., E.C.4. 





STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 

Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 

Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 


SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE % MURRAY, LTD, 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


Telegrams : LIVADIA, GLASGOW 
SEQUENCE, LONDON 
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 CLYDE-BOOTH 200 TONS GOLIATH AT 
_ BRADWELL NUGLEAR POWER STATION 











Specially designed for the erection of Bradwell Nuclear Power Station this 
200/30 tons Goliath crane handles all the major lifting operations on the main 
part of the plant. It completely spans the reactor buildings site travelling on 
rail tracks on either side so that large items of equipment such as boiler shells 
which weigh up to the crane’s full capacity are easily lifted and placed with 





precision in the position required. The Booth Goliath showing Nelsons 
Column on the same scale. Clearance from 


rail level to underside of bridge is 140’. 
Distance between rail centres 178’. 














CLYDE CRANE & BOOTH LIMITED 
incorporating 
Clyde Crane & Engineering Co., Joseph Booth & Bros., 
MOSSEND, Lanarkshire. Union Crane Works, RODLEY, Leeds. 
Phone: Holytown 412 (6 lines) Grams: ‘Clyde’ Motherwell Phone: Pudsey 3168 (6 Sines) Grams; ‘Cranes’ Rodley 


| CLYDE 
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There go some more Wiseman gear units 
: TLL MU, 


No. 











Consulting engineers, the world over, 
find the range and reputation of Wiseman 
totally-enclosed gear units extremely 
useful in giving advice to their clients on 

power transmission. Further, they know ‘ 
that they will get willing help from 
Wiseman engineers because, after all, 
gears are a specialist job. 


Write from anywhere for the name 


of the nearest Agent or to 





ALFRED WISEMAN & CO. LTD., 


GLOVER STREET, BIRMINGHAM 9 
Telephone: VICTORIA 2216-7 


London Office: Carlisle House, 8, Southampton Row, W.C.1. 
Telephone: HOLBORN 7127 








Wherever the need is to close an 
opening against intruders of any 
kind, Collapsible Gates are an 
economic and dependable solution. 
Unobtrusive when open, they blend 
attractively with background when 
closed. Constructed of heavy gauge 


rolled steel pickets and lattice bars, 


they operate smoothly on ball bear- 


ing runners. 


We offer full details of specification 
and quotations without obligation. 
Send for illustrated literature to 


Dept. R.16. 
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surface under investigation. 
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strain 


gauges 


Electrical wire resistance strain gauges are accepted by engineers 
as one of the most important means of investigating stresses and 
strains in all types of structures and machines. The electrical 
resistance strain gauge consists of a grid of fine wire bonded to 
a paper or Araldite membrane which can be cemented to the 
Connections are taken from the 
gauge to apparatus designed to give reliable and quick readings 


of the strain being measured. 


Tinsley strain gauges are available in various designs & 
materials to meet individual requirements within three 
broad temperature ranges:— 


Standard strain gauges............... 70°C Max. 
Medium temp. gauges.................. 300°C Max. 
High temp. gauges..................0+ 700°C Max. 


A range of measuring instruments can be supplied for 
indicating and recording static strains. 


Write for Lists 210 and 210A, giving full porticulars of Tinsley strain gauges and 
associated measuring apparatus. 


H, TINSLEY & CO. LTD. WERNDEE HALL, SOUTH NORWOOD, LONDON S.E.25 


Telephone: ADDiscombe 6046-7-8 





Are these hands helping you? 




















These hands are but a pair among many engaged in the continuous 
testing and experimental work carried out in P.J. laboratories, 
where skilled paint technicians tackle the complex problems 
which confront industrial paint users. Your area P.J. technical 
representative will bring you the services of this team of 
experts to advise and assist you with your finishing problems, 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 


BELFAST « BIRMINGHAM «+ BOOTLE + BRIGHTON + BRISTOL * GLASGOW 
LEEDS + MANCHESTER + NEWCASTLE-ON-TYNE + SOUTHAMPTON 














ODDIE BRADBURY & CULL LTD 
TEL: 55883 





ODDIE FASTENERS 


PAT. NO. 507249 


THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple—Positive—Self Locking. 
Made in a variety of types and_ sizes. 
Special Fasteners to suit customers’ 
requirements. 


Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 


radar units, 


display equipment, etc. 


For quickly detachable doors, covers, panels, 
access covers, etc. 


For full details and literature apply to 


~ PORTSWOOD RD. — SOUTHAMPTON 


refrigerators, marine craft, 


CABLES: FASTENERS, SOUTHAMPTON 



















































ING OF POROSITY IN 
FERROUS & NON-FERROUS 
CASTINGS 


The Pulsometer Engineering Co. Ltd. have 
developed a hod of impregnation 
which efficiently seals porous and faulty 
castings. 

This process has been applied successfully 
to bronze, gunmetal, steel, aluminium and 
cast iron castings of all sizes at pressures up 
to 1,200ib. per sq. in., thus saving production 
time, money, and labour. 

Vacuum Impregnation has been so per- 
fected that castings can be sealed within 
48 hours. 


Descriptive Details on request. 





eter 


ERING CO. LTD. | 
DORKS, READING 





Landon Office: Pulsometer House, 20/26 Lamb’ s Conduit Street, W.C.1. 
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There go some more Wiseman gear units 
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Consulting engineers, the world over, 
find the range and reputation of Wiseman 


totally-enclosed gear units extremely 


i =— | \ useful in giving advice to their clients on t 
y a me ¢ power transmission. Further, they know | 


yy. WY . that they will get willing help from 
Wiseman engineers because, after all, 
gears are a specialist job. 

Write from anywhere for the name 


of the nearest Agent or to 





ALFRED WISEMAN & CO. LTD., 
GLOVER STREET, BIRMINGHAM 9 
Telephone: VICTORIA 2216-7 


London Office: Carlisle House, 8, Southampton Row, W.C.1. 
Telephone: HOLBORN 7127 
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Wherever the need is to close an 
opening against intruders of any 
kind, Collapsible Gates are an 
economic and dependable solution. 
Unobtrusive when open, they blend 


attractively with background when 


closed. Constructed of heavy gauge 
rolled steel pickets and lattice bars, 
they operate smoothly on ball bear- 


ing runners. 


We offer full details of specification 
and quotations without obligation. 
Send for illustrated literature to 
Dept. R.16. 
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strain 


gauges 


as one of the most important means of investigating stresses and 
strains in all types of structures and machines. The electrical 
resistance strain gauge consists of a grid of fine wire bonded to 
a paper or Araldite membrane which can be cemented to the 
surface under investigation. Connections are taken from the 
gauge to apparatus designed to give reliable and quick readings 
of the strain being measured. 

Tinsley strain gauges are available in various designs & 


materials to meet individual requirements within three 
broad temperature ranges :— 


Standard strain gauges............... 70°C Max. 
Medium temp. gaugesS.................- 300°C Max. 
High temp. gauges................0+++ 700°C Max. 


A range of measuring instruments can be supplied for 
indicating and recording static strains. 


Write for Lists 210 and 210A, giving full particulars of Tinsley strain gauges and 
associated measuring apporatus. 

H, TINSLEY & CO. LTD. WERNDEE HALL, SOUTH NORWOOD, LONDON S.E.25 

Telephone: ADDiscombe 6046-7-8 
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Electrical wire resistance strain gauges are accepted by engineers 






Are these hands helping you? 




















These hands are but a pair among many engaged in the continuous 
testing and experimental work carried out in P.J. laboratories, 
where skilled paint technicians tackle the complex problems 
which confront industrial paint users. Your area P.J. technical 
representative will bring you the services of, this team of 
experts to advise and assist you with your finishing problems, 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 


BELFAST * BIRMINGHAM «+ BOOTLE + BRIGHTON + BRISTOL ¢« GLASGOW 
LEEDS + MANCHESTER + NEWCASTLE-ON-TYNE + SOUTHAMPTON 











ODDIE FASTENERS 


PAT. NO. 507249 


THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple—Positive—Self Locking. 
Made in a variety of types and sizes. 
Special Fasteners to suit customers’ 
requirements. 

Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 

For quickly detachable doors, covers, panels, 
access covers, etc. 


For full details and literature apply to 


_ PORTSWOOD RD. — SOUTHAMPTON 
CABLES: FASTENERS, SOUTHAMPTON 
















































CASTINGS 


The Pulsometer Engineering Co. Ltd. have 
developed a thod of impregnation 


















This process has been applied successfully 
to bronze, gunmetal, steel, aluminium and 
cast iron castings of all sizes at pressures up 
to 1,200Ib. per sq. in., thus saving production 
time, money, and labour. 


Vacuum Impregnation has been so per- 
fected that castings can be sealed within 
48 hours. 


Descriptive Details on request. 


eter 


ERING CO. LTD. 
DORKS, READING 


Londen Office : Pulsameter House, 20/26 Lamb’ s Conduit Street, W.C.1. 
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—the fluorescent tube that now gives 
even more light in the useful direction 











Philips “‘Reflectalite” is the fluorescent tube that defeats light wastage caused by dust accumulation. 
And today it’s a better buy than ever. For, in addition to its basic increase in lighting efficiency, 

the light output of “ Reflectalite” tubes has now been further increased to give you even more light in 
the useful direction. For instance, the 40W Cool White tube now has 10°, greater efficiency. 


“Reflectalite” has a special built-in reflector covering two-thirds of the internal surface. The major part 
of the light output is reflected through the 130° ‘window’ where it has maximum effect. (See diagrams.) 


STANDARD LAMP 





Available in SWITCH START 


4’ 40W. 13/9d. plus P.T. 


Cool White 
Cool White de Luxe 5’ 80W. B.C. or Bi-Pin 14/9d. plus P.T. 
Warm White INSTANT START 1/- extra 

















Neil time you need alibe- ae 





PHILIPS | 
aaieneteaire & PH i Li a “J 
COMPARISON. DIAGRAM FLUORESCENT REFLECTOR TUBE 
. iS a 
PHILIPS ELECTRICAL LTD + LIGHTING DIVISION + GCENTURY HOUSE + SHAFTESBURY AVENUE + LONDON pK F | 
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ONE HANDLE 
controls both 
oil and air 
at constant 
proportion 


OTHER PRODUCTS INCLUDE : 


SELF PROPORTIONING LOW PRESSURE GAS BURNERS. 


SELF PROPORTIONING COMBINATION OIL AND GAS 
BURNERS. 


MEDIUM PRESSURE OIL ATOMISERS. 


AIR DIRECTORS FOR MEDIUM AND HIGH PRESSURE 
OIL ATOMISERS. 


HIGH PRESSURE OIL BURNERS FOR OPEN HEARTH 
AND SIMILAR FURNACES. 


SELF PROPORTIONING 
BURNERS. 


VENTURI GAS BURNERS. 
CONCENTRATED COMBUSTION BURNERS. 
TEMPERATURE CONTROLLED FORGE FURNACES. 


MEDIUM PRESSURE OIL 
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* Schieldrop 





AIR VALVE 
at point of 
discharge 
ee 
turn down 
ratio 







Schieldrop ... ... 


STOTFOLD BEDS. Tel. 414 (3 lines) 


LONDON OFFICE: 
2, 3 & 5 STUDIO PLACE, KINNERTON ST. S.W.1. Tel. SLOANE 0658 


SOUTH WALES OFFICE: 
11/12 WIND STREET, SWANSEA. 


MANCHESTER OFFICE : 
32 DEANSGATE, MANCHESTER. 


BIRMINGHAM OFFICE : 
17 WELLWYNDALE ROAD, SUTTON COLDFIELD, BIRMINGHAM. 
Tel. ERDINGTON 2772 


Tel. SWANSEA 4951 


Tel. BLACKFRIARS 3851 


SCOTTISH OFFICE : 
6 CARRUTH DRIVE, KILMACOLM, RENFREWSHIRE. Tel. KILMACOLM 279 
SM) 
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“& FREEMAN, TAYLOR MACHINES LTD. 





[ HOT, COLD, CORROSIVE 








NECTON ST. WORKS, SYSTON, Nr. LEICESTER 
(Dept. Eng.) TELEPHONE: SYSTON 3301 (5 LINES) 
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Alternators and engines are 

of H & W design and manufacture 
thus ensuring our undivided 
responsibility for the complete 
power set. We also supply the 
necessary control equipment. 


ta 


BELFAST 


GLASGOW 





HARLAN 
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H & W alternators supplied in all sizes 
from 100 to 5,000 kVA and voltages up 


to Il kV. with 


H & W 2- or 4-stroke turbo-charged 


Diesel engines 


(“in line” and “V” type 4-st. Diesel engines 


can be supplied naturally aspirated or 


turbo-charged with or without air coolers) 


D & WOLFF 


M tT & 


LONDON LIVERPOOL 


Three H & VV dua 


engines with 


altern 
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High Speed 
Recorders 





but 


Relays 


Te 


instruments 






mperature Transmitters 





Data Handling Equipment 





Recording 
Control Stations 


Differential 
Pressure Transmitters 





An A.E.1. Company 
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Relays [] 


Controllers and 


oom 


Control Stations 


[ 


Data 


Handling Equipment 
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For full technical information on these products, piease 


Temperature 
Transmitters 





attach this strip to your 
Sunvic Controls Ltd., P.O. 


tick the eppropriate square, 
letter heading and post to 


Box 1, Harlow, Essex. 
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Structural steel and Banister, Walton 


Z 
are synonymous terms. The firm 
dd fabricates and erects steel frames for 


buildings. Speed of construction 













is ensured by the immediate avail- 






ability of steel stocks. 





CMM 
“ 





Banister, Walton 


GZ 
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Yl, 
build in steel 


Z 
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BANISTER, WALTON & CO. LTD. 


MANCHESTER + LONDON + BIRMINGHAM 


y 
STRUCTURAL STEEL ENGINEERS & STOCKHOLDERS a See / 
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Burrenzey 2 


ELECTRIC 








OVERHEAD 
TRAVELLING 


CRANES 














EC34 


THE BUTTERLEY COMPANY LIMITED * RIPLEY * DERBY ° ENGLAND * Tel. RIPLEY 411 (9 lines) 
London Office: 9 UPPER BELGRAVE STREET, S.W.!. Tel: SLOANE 8172/3 














ENGINEER 


Up to 2,500 MVA 
From 22 to 66 KV 


The whole field of ratings normally required by 
service voltages from 22 to 66 kV is covered by 
Metrovick type SB metal-clad, single-break switch- 
gear. These reliable oil-circuit breakers embody all 
the features proved by experience to be desirable in 
heavy switchgear service, including flexibility in 
operation, compact design, and ease of access for 
maintenance. They are available either as single or 
double busbar units, and are widely used by the 
C.E.G.B., and in other major plant installations. 





For further details please write for descriptive leaflet 292/19-1 


METROPOLITAN 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, !7 





An A.E.I. Company 


-VICKERS 
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Single- break S witchgear 


FOR INDOOR SERVICE 





LEADING SWITCHGEAR PROGRESS 








F/A 801 
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Electric Arc Furnaces 
for steel foundries and metallurgical works. 








Up-to-date design — reliable operation — high output. 
We deliver electric arc furnaces of series OTO for 
nominal capacity 3, 5 t. 





po 
TECHNOEXPORT 


Technoexport 


Foreign Trade for Export of Complete Industrial Plants 
Praha Czechoslovakia 


For information please contact: 

EMBASSY of the CZECHOSLOVAK REPUBLIC, 
Commercial Section, 

6 Upper Belgrave Street, London, S.W.1 

Tel : Sloane 1450 
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Choose =| 


from 


£I000000 


Stocks of 
Machinery 


GEORGE COHEN 


SONS AND COMPANY LIMITED 




















BRITAIN’S LARGEST PLANT & MACHINERY MERCHANTS 











MACHINE TOOLS, SHEET METAL MACHINERY, BOILERS, POWER PLANT, / 
ELECTRICAL EQUIPMENT, HYDRAULIC PLANT, RUBBER AND PLASTICS 
MACHINERY, PROCESS PLANT, CONTRACTORS’ PLANT, MOBILE CRANES, d 
THE LIFTING AND MECHANICAL HANDLING EQUIPMENT, CONTRACTORS’ TOOLS : 


WOOD LANE, LONDON, W.12 
GROUP 


STANNINGLEY, NEAR LEEDS 
vee pobegnte Tel ; Shepherd's Bush 2070. Grams ; Omniplant, Telex, London. 


Tel : Pudsey 2241. Grams : Coborn, Leeds. 
And at: Kingsbury (Nr. Tamworth) - Manchester - Glasgow - Swansea - Newcastle - Belfast - Sheffield - Southampton - Bath 
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Smith’s new 8-ton 
truck crane has been 
designed to meet 
users’ demands for a 
lighter machine 
which can offer 
mobility together 
with safe, speedy 
handling and extreme 
economy of 
operation. 





Ford 6D diesel engine in the 

truck; Ford 4D diesel in the 

crane superstructure. 

Lifts 8 tons at 9ft. radius with 

25 ft. boom. Smith patent 

power-lowering system fitted— 

loads can be driven down at 

creeping speeds. 25 ft. tubular 

boom ; can be increased to 35, 

45, 55, or 65 ft. 

Fast road speeds between sites. 

Front and rear outriggers to 

increasé stability. 

Pump-circulated lubrication. 

Adaptable for excavating duties, : 
using standard equipment. 

Complete specification supplied ’ 

on request. 
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THOMAS SMITH & SONS (RODLEY) LTD. 


¢ of Rodley 
CRANE & EXCAVATOR WORKS - RODLEY * LEEDS * ENGLAND’ 
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BRABY perforated Cable Plates 





INSTALL 
CABLES 


EFFICIENTLY 
AND SPEEDILY with 


BRABY 


CABLE ACCESSORIES 









and Bends ensure speedy, simplified fixing OR 
remeval of Cables. The plates and bends can be supplied in 






mild steel—self colour, painted or galvanised after manufacture, or 






plastic coated. Also supplied in aluminium alloy. 





BRABY mild steel Trunking protects and conceals cables. 





BRABY Cable Accessories are particularly suitable for installations 






requiring frequent alteration and are widely specified for hospitals, 







factories, schools, cinemas, offices and in the shipbuilding industry. 







Prices and leaflets giving fuller 
details on application. 








NE OF THE WIDE RANGE OF FREDERICK BRABY & COMPANY LIMITED 
LONDON WORKS, THAMES ROAD, CRAYFORD, KENT. TELEPHONE: BEXLEYHEATH 7777 
Te OTHER FACTORIES AT: Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 

: , ! 1 n\ ‘ \ Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 

4 Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 
OTHER OFFICES: 352-364 Euston Road, London, N.W.1. (Head Office). TELEPHONE: EUSton 3456 
PRODUCTS 110 Cannon Street, London, E.C.4. (Export). TELEPHONE: MANsion House 6034 
Queen's Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 

Palace Street, Plymouth. TELEPHONE: 62261 
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| PONTIFE=X 
| clears the air 




















5 RRR ae 


PON I IEE =x 


9-13 GEORGE STREET, MANCHESTER SQUARE, LONDON, W.1 


TELEPHONE: WELBECK 8201 (6 LINES) - 


The fully automatic Filter Plant, 
here shown in operation, was in- 
stalled by Pontifex for British Lead 
Mills Ltd., at Welwyn Garden City, 
to clean the gases from an oil-fired 
rotary furnace treating non-ferrous 
metals. It was completed, and work- 
ing, three weeks ahead of scheduled 
delivery date. The absence of 
visible discharge from the exhaust 
stack should be noted. 


Dust and Fume Recovery 
The Pontifex Service, using equip- 
ment which is wholly British in 
design and construction, can solve 
your Dust and Fume problem — 
quickly, economically and effec- 


H. PONTIFEX & SONS, LTD., 


WORKS: BIRMINGHAM, LEEDS, LONDON 


DUST AND FUME DIVISION, 


tively. ‘Unit Construction’ speeds 
up and simplifies installation: the 
unique arrangement of valves and 
manifolds cuts down power con- 
sumption. You save both ways — 
in initial cost and in running ex- 
penses. 

A consultation will cost you 
nothing, will commit you to noth- 
ing. We will gladly design plant to 
meet your individual requirements 
or supply exhaust hoods, ducting, 
fans, cyclones or simple filters to 
order. Our advice will be, in every 
case, frank, helpful and impartial. 

Please ask for leaflet 

No. PDF.6 


uf 



































OVERHEAD TRAVELLERS ELECTRIC GOLIATH 
. MARSHALL ¢ 
< 
< E ' 
“|: FLEMING :: |: a 
9 
- . rad 
¢ : Tools for 
a 
¢ CRANES a any make 
U 
> 
0 DELLBURN WEEKS MOTHERWELL-: SCOTLAND of Brake 
ond Telephone: Motherwell 50 Telegrams : ‘‘Deliburn” Motherwell oO 
LOCO STEAM : ELECTRIC GOLIATH TRAVELLER 











PERFORATED METALS oe 





: E rsy ese 


HAYLE, CORNWALL Tel. Hayle 3213 





increments of 2 feet. 


life at no extra cost. 
or size press brake. 








@ These stock tools are economical, and the quick delivery saves time 
in tooling. They are available in any length from 4 to 12 feet in 


Stock dies are used for a surprisingly large variety of bending operations 
and, with Bronx Tools you get bonus performance and increased tool 
Remember, these tools can be used in any make 





THE BRONX ENGINEERING CO. LTD., WORCS. tei: cve 2307 « 2308 


LONDON & SOUTH OF ENGLAND AGENTS: W. £.. NORTON (Machine Tools) Ltd., 


Grosvenor Gardens House, Grosvenor Gardens, London, $.W.1. Tel: TATe Galiery 0633/4, 
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VERTICAL CROSS - TUBE 
BOILERS 


also MAKERS of 
VERTICAL ECONOMIC and 
VERTICAL GAS FIRED BOILERS 








PICK THIS UP 


TO STOP 















To solve your corrosion problems, get in Ea rly deliveries of on 
touch with Plus-Gas the Anti-Corrosion 
Specialists: their Technical Advisory 
Service covers the whole country. 


WALTER W. COLTMAN & CO. (coiters) LTD. 
CENTRAL BOILER WORKS, 
LOUGHBOROUGH 
Plus-Gas Formula ‘A’ Dismantling Fluid Telephone: LOUGHBOROUGH 2351 
(Rust Remover) 
Plus-Gas Formula ‘B’ Protective Fluid : 
Do you know of 
Plus-Gas Formula ‘E’ 
External Metal Treatment 


the tannating primer? 











1/11 Hay Hill 


London W1 





Studding - Studs - Allthreads - Tie Rods 


TELCO LTD., 3 Newman Street, London, W.1 MUSeum 5701/4 


VARATIO & STRATELINE GEARS 


hits 
Positive STRATELINE 


Answer to Your Fixed Reduction Speed Reducers 
Drive 
Problems 






















VARATIO 
Variable Speed Gearboxes 





Torque range 
46 Ibs. ins. to 
48,000 Ibs. in- 
Exact ratios 
to suit your 
requirements 
between3 to 1 


4 H.P. to 25 H.P. Co nid’, 4 ffs acl ,000,000 


Robust Construction 
Motorised with any make or type of Motor or Non-Motorised, 














No Friction Drives tal 
Positive Drive — Up to 26 Speed Changes Jo ipsurre Positive drive in either direction. Reductions up to 1,000,000 to 1 
Gear change under load without clutch. Encl obtained in incredibly small space. 











The “DAVID” Units for “GOLIATH” Jobs! 


We shall be pleased to supply Full Details on application 


VARATIO-STRATELINE GEARS LTD., 278 Aberdeen Avenue, Trading Estate, Slough, BUCKS 


Telephone ; SLOUGH 2027 1j2 Telegrams : VARATIO, SLOUGH 
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6-Ton 120 cu. ft. Hudson Side Tip Wagon 
in use overseas. 


Getting the most from the mine 


Hudson’s have the facilities, the resources 
and above all the experience to supply the most efficient 
types of light railway and trailer equipment 


for any project in any part of the world. 


ROBERT HUDSON LIMITED, Veg 
RALETRUX HOUSE, MEADOW LANE, LEEDS. s Ul SOT 


Telephone: Leeds 20004. Telegrams: Raletrux, Leeds. 


anal 2s FLIGHT RAILWAY MATERIALS 


Locomotive House, 30-34, Buckingham Gate, Westminster, $.W.1. 


Works at 
Leeds, Benoni, Durban & Calcutta. 












THE 


INSPECTION SET 


This useful and impressive but inexpensive outfit has been 
developed from the well-known range of Gowlland standard 
Surgical Instruments. 
It comprises 16 components of small lamps, various holders, 
mirrors, extensions, etc., to enable all kinds of inaccessible 
surfaces to be minutely examined. A magnifier is provided, 
and a magnet and hook enable nuts, bolts, washers, etc., to 
_ be easily recovered. All components are chromium plated 
and untarnishable. The whole outfit is in a wooden case 
covered and lined with leather cloth and provided with 
handle for easy carrying. 


MANUFACTURED BY 
GOWLLANDS LIMITED 


MORLAND ROAD, CROYDON, SURREY 


Obtainable from all tool deolers. 








ENGINEER 


MOBILE GANTRY 


1-2-3 tons capacity ... or to your requirements. 





*Just the job’ Gantry 
with either an Electric 
or Chain Block. Loads 
weighing up to 3 tons 
handled safely, easily 
and quickly. 

Heights up to 18’ 
maximum. 

Highly suitable for 
EXPORT. 


Please send for 
fully descriptive 


literature to. Dept. E. 
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Illustration shows simple 
dismantling and compact- 
ness for storage or ship- 
ment. 


A {ALLENS 


ENGINEERS) LTD. 
SPENCER BRIDGE WORK 


"Phone: 5971/4 INET ET RULES 





























DEAR CUSTOMER & CO. 


WY SVE 


Seamless Steel Tubes for Machining 


OPEN ALSO YOUR DOORS FOR SAVING 
TIME — MATERIALS — LABOUR 
THEY ARE AVAILABLE IN MANY SIZES TO SUIT YOU 


Please send enquiries to: 


BRITISH & GENERAL TUBE C° 
TRADING ESTATE - SLOUGH, BUCKS. 
Phone ; SLOUGH 24171 (5 lines) Telex : 84100 TUBECO, SLOUGH 
Grams ; TUBECO, SLOUGH, TELEX 


Suppliers also of Welded and Seamiess Tubes for Gas, 
Water and Steam, Boiler Tubes, Cold Drawn Seamless and 
Electrically Welded Precision Steel Tubes. 


Always fit 


the clip 
with the double 


grip 


TRADE ENQUIRIES TO:— 
FENTER LTD., 
184.ASTON ROAD, BIRMINGHAM 6 





It’s the exclusive Cheney 
design and patented thrust 
washer and insert that, give the 
Cheney Clip that extra, never- 
relaxing grip. A larger diameter 
screw ensures deeper, more positive 
thread engagement to withstand 25%, 
extra torque—and yet the Cheney 
Clip costs no more than any other 
type. Always ask for a Cheney 
Clip and see the difference. 


CHENE V ont CLIP 


Con 
WEA, 



















































NAA 
WEST HAM TESTING LABORATORY... 


OL 53) Sele) tele), Ee pe) 2 ee Te TE baek, Mme), £010), oe ee | 


LABORATORY 
ANALYSIS _, 


The anaiysis of COAL is our first consider.’ 
ation, as in many industries it is the chief; 
item of expense. Consult us for analysis 
of MINERALS, ORES, OILS, 
METALS, ALLOYS. WATER, Etc, 
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constructed by Warrington & London 


FP Wat-leel-m ie lit-je miele lel-jiak mol eiilel—me) a) 








A. MONK & COMPANY LIMITED 
WARRINGTON AND LONDON 
Offices at:— Middlesbrough, Hull, & Stamford 


CIVIL ENGINEERING, REINFORCED CONCRETE & BUILDING CONTRACTORS 
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BAR & CHUC CKING 





These machines can be operated at 
the highest speeds and fastest 
feeds that modern cutting alloys 
can withstand, resulting in high 
output, at low cost, with constant 
accuracy. 

BAR MACHINES : 2} in. and 
34 in. (4 spindle), 1, 14, 1%, 2% in. 
(6 spindle), 1% in. (8 spindle). 
CHUCKING MACHINE : 

6 in. (6 spindle). 


TRADE MARKS 


i\ 



















peney 


in Great ain: 


BURTON GRIFFITHS & CO. LTD 


B.S.A. TOOLS LIMITED yirrs GREEN, BIRMINGHAM 33 
BIRMINGHAM . ENGLAND 7. sTEcHFORD 307! 
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ATOMS FOR PEACE 


At the end of 1953 President Eisenhower addressed the 
General Assembly of the United Nations, and as a result 
of what he said it was decided to hold an international 
conference on atomic energy for peaceful uses. The 
conference was held in August, 1955, and in spite of the 
fears that were expressed concerning its possible degrada- 
tion to a propaganda meeting, the event was wonderfully 
successful. Masks of secrecy were let fall in great numbers, 
not only in the “ western” but also in the “ eastern ” 
world, and quantities of information were released for 
the first time. For the first time, therefore, results could be 
compared internationally, and the fresh air that blew 
through the barbed wire surrounding government labora- 
tories was exhilarating enough to remind the occupants 
of earlier and happier years. While communication was 
not quite free at the conference, the atmosphere had the 
fresh tang that brought memories of scientific liberty back 
to many who once had enjoyed it. More than a thousand 
papers were submitted, and within eight months an English 
version of the proceedings was issued, in sixteen volumes. 
The results of the conference were so satisfactory to every- 
body involved that a repeat performance was planned. 
This coming week, therefore, on Monday, September 1, 
the second international conference on the peaceful uses 
of atomic energy will begin. The number of papers sub- 
mitted for this second conference is much more than 
double the number presented at the first ; the average 
length of these papers is also greater than it was in 1955, 
and an early estimate makes this extension amount to 
about 40 per cent. There is little reason to doubt that the 
value of all this matter will be at least in proportion to its 
volume, but we cannot hope for the same sense of revela- 
tion as was experienced three years ago. 

While we may take for granted that the scientific value 
of the conference will be great, as it was in 1955, there are 
some more material respects in which this second inter- 
national gathering will show advances. In addition to 
the scientific exhibition that will accompany the confer- 
ence, with twenty-one nations showing what they 
are doing or hope to do, there will be a commercial 
exhibition run by the Swiss authorities in Geneva. Here 
there will, no doubt, be much space devoted to projects 
for the future, but the nuclear power that is the subject 
of this exhibition has already fully emerged from the 
laboratory and the planning offices ; the hardware shown 
at the Palais des Expositions will be there as saleable goods, 
offered in what is already a highly competitive market. 
There will be artists’ impressions of nuclear power stations 
on many stands, but in a substantial number of cases 
these will not be fanciful visions of what might be, but 
sober pictures of what is actually working or being built. 
It is in this field of realisation that Great Britain in par- 
ticular shines, and perhaps outshines all the other par- 
ticipants. It is completely just that the British section 
at the commercial exhibition should be the largest national 
display, for undoubtedly this country has gone farther 


than any other in turning the new source of energy swiftly 
to productive use. An impressive picture is given of a 
British nuclear power industry that is still expanding, an 
industry, moreover, that is still not fully stretched in its 
capacity to give both to the domestic power programme 
and to other countries. 

The British section, incidentally, affords an instructive 
comparison of what is in some ways the still fluid situation 
in this country to-day. All five of the great consortia are, 
of course, represented, and it is interesting to observe that 
both the closely and the loosely knit examples appear to 
be doing well. One occasionally hears whispers of dis- 
harmony in cases where extreme centralisation of power 
in a consortium has not taken place, but the work done 
seems to contradict these suggestions. On the other hand, 
as Lord Coleraine has recently said, nuclear engineering 
involves the synthesis of many aspects of engineering 
science ; heat transfer, metallurgy, control and concrete 
technologies are but some of them, and, while each is a 
specialised field, the quality of nuclear engineering is such 
that no independent decision can be taken in one without 
affecting decisions in other more or less remote fields. 
This problem of interaction is, of course, by no ‘means 
either novel or unique. It confronts the small electrical 
circuit designer as well as the large-scale process control 
engineer. However, in a new and still immature industry 
of such magnitude, one can see that the future must 
depend greatly on the form of organisation adopted. 
Clearly, in a rapidly advancing technology, design and 
research will go hand in hand, and it may be desirable, as 
Lord Coleraine has suggested, that a central design 
organisation should govern the experimental programme 
of any one consortium. This can, of course, be achieved 
by a loose combination of independent companies, and 
on the face of it there is no reason why, with goodwill, the 
optimum proportions of centralisation and autonomy 
should not be equally well achieved by lightly as by tightly 
bound groups. While Lord Coleraine sees evidence that 
the group with the former kind of constitution is moving 
toward the group with the latte?, it is perhaps too early 
to judge with certainty which, if either, has any material 
advantage. It is well for this country that the size of the 
nuclear power programme leaves room for different forms 
of organisation to be tried. Certainly all the consortia 
are making a brave show at the international exhibition 
in Geneva, and we must wish them the success they 
deserve in their markets abroad. 


RESEARCH AND ACCOUNTANCY 


Research workers and commercial accountants can 
never feel quite at ease in each other’s company. For 
every research worker feels that it is not possible to assess 
with any pretence at accuracy the eventual value of his 
work, since any addition to knowledge is priceless. But 
the accountant can never feel entirely happy unless he is 
convinced by figures that he is getting value for money 
spent. It is not reasonable, therefore, to expect that a 
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Select Committee on Estimates reporting to the House of 
Commons about the work of the Department of Scientific 
and Industrial Research should be wholly satisfied with 
the results of its inquiries. The Committee, in a report 
published at the beginning of this week, comments, for 
example, unfavourably upon the wide variation in 
“ receipts as a percentage of expenditure ” of the various 
D.S.1.R. establishments. They range from 95-4 per cent 
for the Fire Research Station (which is supported as to 
half its costs by the insurance companies’ Fire Officers 
Committee) to 0-3 per cent for the Radio Research 
Station. In particular, the Committee singles out the 
Building Research Station, the Mechanical Engineering 
Research Laboratory and the Food Investigation Organi- 
sation for criticism and it recommends that these bodies 
“ should approach the question of recovering money from 
industry with a greater determination.” We hope they 
will do no such thing! The Mechanical Engineering 
Research Laboratory, for example, conducts research 
primarily in the basic and generic aspects of mechanical 
engineering science. It is quite impossible to say that any 
one firm or another or even any one industry more than 
another will benefit directly from the kinds of research it 
mostly does. Moreover, it is also impossible to allow 
for the undoubted fact that once a piece of fundamental 
knowledge has been discovered it will be used far into 
the future by firms and organisations not yet born at the 
time of the discovery. It is surely, therefore, funda- 
mentally mistaken to suggest that the first users of the 
discovery should pay for it. The point is well illustrated 
by a research being undertaken by the Building Research 
Station. That Station is making measurements of the 
effect on the Bakerloo tunnel in London of removing and 
replacing the earth cover while the new Shell building is 
being constructed above. The Committee recognises that 
“the work is of great value to the Department in con- 
nection with its study of tunnels.” It also sees that the 
work may be of value to the Shell company “ in that it 
is helping to reduce their risk of causing damage to the 
tunnel.” On those grounds it recommends that “ in 
future, where it seems possible that any work carried out 
by the Department for its own purposes may incidentally 
result in direct advantage to an individual firm an agree- 
ment should be negotiated with the firm concerned before 
the work is started whereby the firm should pay a con- 
tribution to the costs of the work, if, in fact, the firm 
obtains a direct advantage as a result of the work.” The 
argument is demonstrably cock-eyed. It can only have 
been put forward out of a mistaken notion that any 
knowledge gained by the Department was solely confined 
to circumstances at that particular site ; or alternatively 
with the commercial idea in mind that the Department 
could or should keep the knowledge secret so that it 
could “ sell” it to the next comer. In fact, it is the obvious 
duty of the Department to publish its findings and those 
findings no doubt (for why otherwise is the Building 
Research Station so interested 7) will be applicable upon 
other sites in London and perhaps elsewhere. In these 
circumstances what is the justification for asking only 
the Shell company to contribute when in fact it happens 
to be merely the first of an unnumbered series of com- 
panies which will benefit ? Furthermore, what would 
happen if a firm approached in such a way as the Com- 
mittee recommends refused to “play” ? Would the 
research body then not carry out the research ? That 
surely would be to cut off its nose to spite its face. Then 
could it refuse to reveal the results of the research to the 
firm concerned ? Surely not, for it is the research body’s 


plain duty to publish its scientific findings! In short, not 
only would it be, in our view, improper for a D.S.LR. 
research body to attempt in any way to charge industry 
for the use of its fundamental research discoveries since 
the researches are conducted for their value to the com- 
munity at large, but the research body has nothing to sell ! 
The situation is, of course, quite different when Research 
Associations are involved. For those Associations do 
their work for the benefit of their members to whom 
alone the results are communicated. They have in fact 
a secret to sell which is not revealed to the community 
at large. 

It is really rather curious that the Committee should 
have failed to see that D.S.LR. establishments, in making 
fundamental discoveries and having a duty to publish 
them, make it impossible for themselves to charge any 
individual firm for the benefit received. For the Com- 
mittee in another part of its report is concerned to 
criticise the information services of the D.S.I.R. establish- 
ments. Only a page or two away from that section of 
the Report in which the Committee criticises the Building 
Research Station for not extracting money from the Shell 
company the same Committee is found criticising research 
bodies for not approaching individual firms who might be 
expected to be interested in particular results achieved by 
the establishment. There is no suggestion whatever that 
any attempt to extract payment should be made. The 
object of the approach would be to get discoveries used by 
industry. In one other recommendation we incline to 
think the Committee also wrong. The Committee is of 
the opinion that the Pest Infestation Laboratory, the 
Radio Research Station, the Road Research Laboratory 
and the Water Pollution Research Laboratory, each of 
which is “concerned mainly with work for Government 
departments,” should be taken out of the control of the 
D.S.I.R. and placed under an appropriate Ministry. 
But it is our impression that these laboratories will do 
far better work when relatively free from the control of 
the Ministries which they primarily serve. Research and 
research men are better likely to be understood by the 
D.S.I.R. than by any other Government department. 


ECONOMICS OF THE COHEN COUNCIL 


It is, we think, quite a grave misfortune that the Trades 
Union Congress should have decided, after a single experi- 
ence of co-operation, no longer to discuss its views with 
the Council on Prices, Productivity and Incomes. For in 
consequence all the bodies which the Council now consults 
tend to think in orthodox and conservative terms. No 
one is left to present views, whether mistaken or not, 
which orthodox economists will not accept ; and no one 
is left to argue the left-wing case. Very naturally, in 
consequence, the second report of the Council, which lies 
before us as we write, must certainly be regarded by 
economists of the left not as an independent and balanced 
discussion of the nation’s economic affairs, but as a 
partisan document. But the very object for which the 
Council was set up was to review the economy dispassion- 
ately. We fear in the circumstances that the reports of 
the Council are likely, as the years pass, to suffer the same 
kind of loss of prestige as has been suffered by the 
Government’s Economic Surveys, the more particularly 
as the Council seems to be largely duplicating what is 
done more exhaustively in the surveys. 

We report elsewhere some of the conclusions reached by 
the Council. We are primarily technical people, not able to 
argue the economic toss with the Council. But we cannot 
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help regarding the Council’s ideas as depressing. For a 
rapidly expanding economy devoting a _ substantial 
fraction of its output to investment in higher production 
must unquestionably be the one which most rapidly will 
raise living standards. It is also the kind of economy 
which is particularly exciting for technical men to expe- 
rience, since it stimulates inventiveness in production 
methods and makes it easier to interest financial people 
in developing new products. But the Council, because 
governmental policies have made sterling strong in the 
international market and because there is some hope of 
stopping inflation at home, seems content that the rate of 
industrial output should remain static or, at least, increase 
only slowly. One cannot help asking whether it really is 
preferable for the human race to damp down expansion in 
order to hold currencies stable. Alternatively, one can ask 
whether the choice really is between rapid expansion 
and unstable currencies, on the one hand, and a low rate 
of expansion and stable currencies on the other ? Is it 
not time the economists learnt more about their subject 
so that they could either recommend practical policies 
combining high rates of expansion with stability ; or 
inform the world that such an ideal cannot be approached ? 
The world would then be presented with a clear choice 
between expansion plus slow inflation, or stagnation plus 
a stable price level. We do not think there can be any 
doubt which is the lesser evil. We do not choose at present 
between them, only because we retain the hope that the 
ideal is attainable. 


RURAL INDUSTRIES 


A frequent comment on present-day progress is that 
the face of Britain’s countryside is continually changing. 
Quite apart from the new towns, there are essentials 
such as power stations, transmission lines and sewerage 
and other public works which now have a place in many a 
landscape. The few may sometimes say that these things 
are an offence to the eye, though most rural populations, 
we believe, are ready to acknowledge the benefit they 
derive from amenities which but a short time ago were 
normally restricted to town dwellers. But the para- 
phernalia of the public services is by no means the only 
thing that is changing the face of the countryside. During 
the second world war security demanded a considerable 
dispersal of industry. That may well have inspired the 
steady drift of industry away from urban to rural areas 
that has been going on in the post-war years. Modern 
factories accommodating light engineering and other 
businesses are being built in places that only a few years 
ago were considered to be positively in the “ back 0” 
beyond.” These new factories add something to the 
value of rural areas, even though the critic may aver that 
their presence is a blot on the idyllic charm of past days. 
But it may be a long time before modern factories of the 


kind we have in mind are looked upon as a really integral 
part of rural industry. In all country areas there are 
trades—many of them have been practised for centuries— 
which seem to fall naturally into the classification of 
“rural industries.” They are crafts which, through the 
years, have demanded the alert mind, the trained eye and 
the deft hand of those who have become expert in them. 
These trades and crafts may not now always flourish as 
abundantly as they once did, but they, nevertheless, 
continue to make a valuable contribution to Britain’s 
technology. 

An interesting account of the present state of this 
country’s rural trades and crafts is regularly given in the 
annual reports of the Rural Industries Bureau. The 
latest of these reports, which deals with the year ended 
March 31 last, is as valuable as its predecessors. The 
Bureau exists to provide technical advice and assistance 
to country workshops ; it is concerned with improving 
and bringing up to date the techniques and business 
methods employed in rural industries. The chapter of 
the report devoted to rural engineering workshops is of 
particular interest. In the main, these workshops are 
the successors to the village smithy with its dim interior. 
and large heap of ancient scrap just outside the door ! 
The report puts on record that, during the past year, 
there has been “a remarkable surge of development in 
kinds of work and techniques not previously associated 
with these businesses.”” This change, the Bureau suggests, 
is linked with the adoption and development by “ big 
industry ” of new materials and processes and with the 
desire of country engineering workshops to adapt these to 
their activities ; it is a development which the Bureau is 
glad to encourage. Among the subjects on which the 
advice of the Bureau has been sought in recent months, 
the report mentions gear generating machines, jigs for 
batch production, improved finishes for metal products, 
foundry equipment, electronic equipment and argon-arc 
welding equipment. This certainly provides a striking 
contrast with the early years of the Bureau’s activities. 
Another matter on which the report comments is the 
increase in the number of new and rebuilt workshops. 
Here again the expert advice of the Bureau’s staff is 
regularly sought. In short, there is obviously in rural 
workshops a greater awareness of the importance of 
layout, more interest in ways of making better use of 
tools, equipment and floor space, and in getting the 
utmost advantage out of what is available. It might be 
easily assumed that these are matters to which detailed 
attention is given only by the larger industrial concerns. 
The Rural Industries Bureau, however, makes it plain 
that the fruits of technological advance are by no means 
confined to “ big industry.” Its continued efforts to 
encourage the country workshop to share those fruits are 


- clearly worthwhile. 
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** AMERICAN STEAM CARRIAGE FOR COMMON ROADs.” 

“* A small carriage has during the past few months been driven about 
the streets of New York and from the novelty of the vehicle, it has 
attracted a great deal of public attention. The inventor of the carriage 
is Mr. Richard Dudgeon, a mechanic of English birth. It is an odd 
looking machine, and has the aj of an artillery wagon, from 
its low size and projecting boiler, which is not unlike a cannon. The 


weight of the carriage is 2,700 lb, and it may be described as a half _it gets from the cranks under the control of the driver, who sits behind 
or quarter sized locomotive without any funnel. It has no peculiarity boiler... Twelve miles per hour can be run by the carriage on 
in the arrangement of the steam machinery, which is a simple tubular _a hard road with the greatest ease, and this, of course, leaves a 

boiler with improved valve gear. The steam and smoke are di for improvement in the construction of other steam vehicies. The 


downwards in front without a chimney, and pass behind a water tank 

on the front end of the boiler. The cranks are worked on the inside, 

instead of the outside, as in other locomotives. : 
“The improvements over other engines principally consist in 
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“Atoms for Peace” 
Exhibitions at Geneva 


The Second International Conference on the Peaceful Uses 
of Atomic Energy begins in Geneva on Monday, September |. 
Concurrently with the Conference an exhibition is being 
held in a special structure built in the grounds of the Palais 
Floor space to the extent of about 90,000 
square feet is provided, and twenty-one governments have 
A commercial exhibition is taking place simul- 
taneously at the Palais des Expositions, and here some 300 
exhibitors from thirteen countries are participating. We 
give below a necessarily rather cursory survey of the exhibi- 
tions, and a brief account of some of the stands in the British 
section of the commercial exhibition. 


des Nations. 


stands. 


HE second United Nations Internationa! 

Conference on the Peaceful Uses of 
Atomic Energy begins in Geneva on Monday, 
September 1. The first conference took place 
in August, 1955, and a scientific exhibition 
in the Palais des Nations was part of the 
event. For the second conference, which is 
on an even grander scale than the first, the 
accompanying show is correspondingly larger. 
The scientific exhibition in 1955 covered 
about 20,000 square feet and nine countries 
took part. This year the space in the Palais 
has not been enough for the twenty-one 
governments that are participating, and a 
temporary building has been erected between 
the Secretariat wing of the Palais des Nations 
and the lake. It is a rectangular structure 
548ft long by 164ft wide, with a height of 
40ft in one section and 18ft in the other. 
There are about 90,000 square feet of floor. 
The architect responsible was Peter Steiger 
of Zurich and construction was by Establisse- 
ment Casai et Cie, Geneva. The cost of the 
building has been met by the exhibiting 
governments. The scientific exhibition will 
be open from August 31 to September 15, 


some periods being reserved for con- 
ferees. The exhibiting governments are 
Argentina, Australia, Belgium, Canada, 


Czechoslovakia, Denmark, France, German 
Federal Republic, Hungary, India, Italy, 
Japan, Norway, Spain, Sweden, Switzerland, 
Union of South Africa, U.S.S.R., United 
Kingdom, United States and Venezuela. 
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The section on controlled thermonuclear 
fusion reactions includes a historical descrip- 
tion of research in the United Kingdom, 
models of “ Zeta,’ “Sceptre III” and 
A.W.R.E. apparatus; an account of the 
researches at four American laboratories, 
Los Alamos, University of California, Prince- 
ton and Oak Ridge, illustrated by operating 
devices ; and Russian models, diagrams and 
equipment. The section is generally intended 
to supplement discussions at the conference, 
at which nearly a hundred papers will be 
delivered on the subject, and where descrip- 
tions will be given of such devices as the 
British “‘ Zeta” and “Sceptre Ill,” the 
American “ Stellarator,” DCX and “ Pyro- 
tron,” and a Russian toroidal discharge 
chamber. 


REACTOR SECTION 


The reactor section includes the following 
national displays : 

United Kingdom.—Among the models of 
reactors on view is one of the high-tempera- 
ture gas-cooled experiment at Winfrith 
Heath. There are also models of the nuclear 
power stations at present being built for the 
Central Electricity Generating Board. 
Aspects of power research are portrayed, 
and such subjects as surveying for raw 
materials, research on fuel elements, instru- 
ments, chemical processes and the disposal 
of fission products are dealt with also. 

United States—A 10kW “ Argonaut” 








training reactor, and “ Triga,”’ a training, 
research and isotope-producing reactor, are 
shown in operation. There is a full-scale 
model of the pressure vessel and core of the 
pressurised water reactor at Shippingport, 
Pennsylvania, and scale models of other civil 
power reactors working or building in the 
U.S.A. An operating laboratory illustrates 
health and safety techniques. 

France.—The exhibit describes plans for 
electrical power generation by the prototype 
reactors at Marcoule. A model shows the 
various experimental facilities of the EL-3 
research reactor at Saclay. 

Italy —The CP-5 research reactor under 
construction at Ispra is represented by a 
model. Uranium production plant is simi- 
larly dealt with. 

Norway.—A model is shown of the boiling 
heavy water reactor that is now nearing com- 
pletion at Halden. There is also a model of 
the pilot fuel processing plant at Kjeller. 

Sweden.—Models of two reactors being 
built to produce heat and power, the R3 and 
““ Adam,” are displayed, and an exhibit is 
devoted to the experimental facilities at the 
new research station at Stuesvik, including 
models of the zero-energy reactor RO and 
the material testing reactor R2. The new 
1000 MeV electron synchrotron at Lund is 
represented by a model. 

The Swiss authorities in Geneva have also 
arranged a commercial exhibition, indepen- 
dently of the United Nations, and this is 
taking place in the Palais des Expositions. 
Thirteen countries are represented by some 
300 exhibitors in what is described as the 
largest display of industrial and commercial 
applications of atomic energy yet seen in the 
world. Of the 200,000 square feet of space 
(twice as much as in 1955), 40,000 square 
feet are occupied by the British section. 
Some of the principal stands in the latter are 
mentioned individually below. The Ameri- 
can section occupies about 32,000 square 
feet, and its focal point is a full-scale model 
of the core of a 1SOMW nuclear power plant. 
Surrounding the model is a rotunda with 
displays describing the American atomic 
industry. Fifty-six companies exhibit on 
either side of the rotunda. Two actual 
reactors are shown. They are research and 
training reactors of the kind provided by the 
Atomics International Division of the North 
American Aviation Company and by Aerojet- 
General Nucleonics. These specimens are to 
be delivered after the exhibition to western 
European buyers. There is also a con- 
tinuous film show. The French section is 
somewhat larger than the American and has 
about 100 exhibitors. Samples shown range 
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and beryllium. A model is shown of what is 
claimed to be the only factory in the world 
constructed for the treatment of urano- 
thorianite ores. There are models of reactors 
at Saclay and Marcoule, and of the 3000 MeV 
proton synchrotron at Saclay. Studies in 
propulsion are also illustrated. Again there 
is liberal use of cinematic film. The other 
countries exhibiting are Argentina, Austria, 
Belgium, Germany, Holland, Hungary, Italy, 
Liechtenstein, Sweden and Switzerland. 


A.E.1.-JOHN THOMPSON NUCLEAR ENERGY 
ComPANY, LTD. 

This company is building a two-reactor, 
275MW power station for the Central Elec- 
tricity Generating Board at Berkeley, 
Gloucestershire, and was the first of the 
consortia (by a few days) to start work on a 
site for this purpose. A model of the 
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Berkeley station is displayed on the com- 
pany’s stand, and may be compared with 
another model representing a 150MW single- 
reactor station of the kind that is offered for 
export. A model is also shown of “ Sceptre 
IlI,”’ the toroidal discharge tube with which 
the company is experimenting. This work, 
which aims at the control of a thermonuclear 
fusion reaction, is complementary to that 
done at Harwell on the well-known “ Zeta ” 
torus. The fourth model on the stand is of a 
“* Merlin” research reactor. Two of these 
have nearly been completed in the U,K., and 
the company states that the “‘ Merlin” is 
the first reactor of its kind and size to be 
sold in Europe by “ British private enter- 
prise.” 

The members of the consortium contribute 
individually to the display. John Thompson, 
Ltd., shows how the pressure vessels at 
Berkeley are being welded, and how the 
spheric container, liquid metal circuits, 
primary and secondary heat exchangers, 
steam and water plant and other parts of the 
experimental fast-neutron reactor at Doun- 
reay were made. Metropolitan-Vickers illus- 
trates, among many other matters, its part 
in the design and construction of “ Zeta.” 
The British Thomson-Houston control 
system, blowers and valves for Berkeley are 
demonstrated, and various instruments are 
shown by Sunvic Controls and Isotope 
Developments, Ltd. 


ATOMIC POWER CONSTRUCTIONS, LTD. 


Of the five major consortia formed in the 
U.K. with the encouragement and co- 
operation of the Atomic Energy Authority 
this is the youngest. The aim of the com- 
pany’s display at Geneva is to demonstrate 
its ability to design, construct and commission 
nuclear power stations of all sizes. A 
drawing-office is included in the stand, 
complete with drawings of a power station 
for technical discussion. One exhibit illus- 
trates the effort being devoted to research 
and development. Specimens show how 
rigidly welding is specified in various parts of 
a reactor. A broad picture is given of the 
layout and facilities at the company’s central 
laboratories, with some indication of the 
research programme. A model of a SOOMW 
station of the kind which the company would 
build for the C.E.G.B. is shown, and other 
exhibits are provided by individual members 
of the consortium. Thus, the Fairey Aviation 
Company, Ltd., displays fuel cans for Calder 
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Hall and Windscale, and a magnetic resonance 
spectrometer for chemical analysis. Inter- 
national Combustion, Ltd., shows parts of a 
heat exchanger for a gas-cooled reactor, and 
Richardsons, Westgarth and Co., Ltd., shows 
a model of a turbo-alternator designed for 
the steam conditions of a nuclear power 
station. The last-named company also 
exhibits a bladed rotor of a model used in 
the development of carbon dioxide com- 
pressors for reactor cooling circuits. 


ENGLISH ELECTRIC-BABCOCK AND WILCOX= 
TAYLOR WoopROWw 


The dominant theme of this group’s stand 
is the 500MW station being built for the 
C.E.G.B. at Hinkley Point, Somerset. An 
illuminated coloured transparency measuring 
20ft by 10ft shows the station in an advanced 
stage of construction, with the 400-ton 





An eager helically finned fuel can made of 

magnesium alloy. The splitters are attached by a 

method devised by the Fairey Aviation Company, Ltd., 
a member of Atomic Power Constructions, Ltd. 


“ Goliath ’’ crane lifting a boiler into posi- 
tion. A scale model of the completed station 
shows features not visible on the trans- 
parency, for example, the sea wall built to 
reclaim land for the turbine house, &c. 
Two other models, made to larger scales, 
represent a reactor and a boiler respectively ; 
both are sectioned. Display panels on the 
stand deal with such matters as the research 
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development being undertaken by the 
the support of the graphite core of a 
i Point reactor, the internal insulation 
of the pressure vessel, and the 

ion of boiler design. Detailed infor- 
jon on Hinkley Point is given in a plan 
station. As is by now well known, 
Point is the latest, the most advanced 
the most powerful station on which 
construction has started for the C.E.G.B., or 
indeed anywhere in the world. 


GenexaL Evecrric ComPANY, LTD., AND 
Smon-Carves, Ltp. 


A full-size model of part of a reactor is 
here literally thrown open to visitors. 
Entering the mock-up through one of the 
“ gas outlets,” they can see representations 
of the graphite core and reflector, a boron 
sandwich shield above the core, control rods 
and gas sampling tubes for the burst cartridge 
detectors. The model is of a reactor similar 
in design to the two that are being erected 
for the South of Scotland Electricity Board’s 
320MW station at Hunterston, Ayrshire, and 
shows the double-shelled construction that 
has been adopted for the pressure vessels 
there. Among the other exhibits are the 
following. 

Impermeable Graphite.—-Graphite imper- 
meable to gas and resistant to gaseous 
corrosion is demonstrated in the form of a 
tube filled with carbon dioxide at a tempera- 
ture between 500 deg. and 600 deg. Cent. 
and a pressure of 10 atmospheres. - The 
reddening of the hot graphite can just be 
seen. The space around the outside of the 
tube is evacuated and the rate of flow through 
the pump is monitored. Gauges show the 
internal and external pressures. The G.E.C. 
research laboratories have followed two 
lines in their quest for low-permeability 
graphite. One involved impregnation, and a 
millionfold improvement in the permeability 
of existing graphites has been found to be 
possible by this means. The other has resulted 
in the totally impermeable material shown 
at the exhibition. To produce this it was 
necessary to make the graphite in what is 
described as an entirely novel fashion. The 
product is said to behave like a metal, and 
gas has no access to the interior. Such 
material is potentially useful for sheathing 
fuel elements and for moderating reactors 
cooled by liquid metals. 

Powered Manipulator.—A powered mani- 
pulator for radioactive and toxic materials is 
demonstrated in operation. It is remotely 
controlled, with no mechanical linkage 
between the control console and the arm, so it 
can be used to handle materials at a consider- 
able distance and, if necessary, in conjunction 
with closed-circuit television. 

High-Temperature Gas-Cooled Critical 
Assembly.—An_ illuminated schematic dia- 
gram shows the layout of a high-temperature, 
gas-cooled, zero-energy, critical assembly, 
which is being built for the U.K.A.E.A. at 
Winfrith Heath. It is thought that the tem- 
peratures attained may be high enough for 
gas turbines to be run from reactors of this 
kind, 

NucLeaR Power PLANT Company, Ltp. 


Five models are shown, one of a two- 
reactor, 400MW power station. The exhibit- 
ing company is responsible for the 300MW 
power station now well advanced in con- 
struction at Bradwell, Essex, the second 

ing of this kind to be started for the 
C.E.G.B. A number of photographs illus- 
trates at the site, and the company’s 
film “ Bradwell,”” which recently gained a 
prize in Rome, is frequently shown. The 
remaining four models are of a 100MW 


rnp 
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turbo-alternator of the sort designed for 
nuclear power stations (C. A. Parsons and 
Co., Ltd.), the Brunswick Wharf steam- 
raising plant (Clarke, Chapman and Co., 
Lid.), switchgear equipment (A. Reyrolle 
and Co., Ltd.), a “* Counterflo” induced 
draught cooling tower and a Bradwell boiler 
(Head, Wrightson and Co., Ltd.). Strachan 
and Henshaw, Ltd., shows an animated fuel 
element grab, and Whessoe, Ltd., displays a 
typical weld section for a reactor pressure 
vessel. Sir Robert McAlpine and Sons, Ltd., 
portrays techniques used in the construction 
of reactor buildings. A model of a ship is 
exhibited by Swan, Hunter and Wigham 
Richardson, Ltd.; this firm recently agreed to 
collaborate with the N.P.P.C. in work on 
marine nuclear power. 


U.K.A.E.A. 


The practical aspects of nuclear reactors, 
instruments and materials are emphasised 
on the Authority’s stand. Particular atten- 
tion is drawn to the fuel element service for 
countries importing British reactors, and to 
the development in isotope production and 
sales. These subjects are presented through 
the media of films with multilingual sound 
tracks (English, French, German and Italian), 
animated diagrams, models, photographs and 
actual specimens. In the fuel element section 
is a display of examples ranging from the 
earliest to the latest types. Also demon- 
strated in this section is the train of events 
from the treatment of the raw material to the 
reprocessing of irradiated fuel elements. 


VICKERS NUCLEAR ENGINEERING, LTD. 


The companies forming this consortium 
are Vickers, Ltd., Foster Wheeler, Ltd., and 





assembly of 
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Rolls-Royce, Ltd. The interest here is in 
developing reactors for propulsion and for 
1SMW to SOMW power stations. The group 
was awarded the contracts for the building 
of a pressurised water prototype reactor 
and machinery for submarine use, leading to 
the projected H.M.S. “ Dreadnought.” This 
project is still being pursued, although it will 
be modified in the light of what is learnt from 
American practice under the recent agree- 
ment for the exchange of information in 
this field. The consortium has built, and is 
operating with the U.K.A.E.A., the research 
reactors “ Lido” and “ Neptune,” both of 
the “ swimming-pool ” variety, and has also 
made a number of radioactive and inactive 
loops for use in research on heat transfer, 
corrosion, nuclear physics, &c., and both 
water and liquid metallic coolants have been 
investigated. A model of “ Lido ”’ is shown, 
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together with photographs of the original at 
Harwell, and there are also models of an 
advanced gas-cooled reactor in a “ super- 
tanker ” and a pressurised water reactor in a 
* large” tanker. 





We have described above, very briefly, the 
stands of the major consortia of the British 
nuclear power industry. These more or less 
highly integrated concerns are by no means 
the only undertakings interested in atomic 
energy in the United Kingdom, and we select 
for notice below some of the other companies 
exhibiting in the British section at Geneva. 


De HAVILLAND ENGINE ComMPANY, LTD. 


This company’s investigations have led it 
to the conclusion that high-temperature gas- 
cooled reactors using ceramic fuel elements 
could be designed to be competitive with 
conventional prime movers for the generation 
of 1OMW to 30MW of electrical power. 
Participation in the development of this type 
of reactor has been chosen as ‘one of the 
firm’s principal objectives in the nuclear 
field. A loop designed and built in col- 
laboration with the A.E.R.E. is to be used 
for testing new ceramic fuel elements in 
“Pluto ”’ at Harwell. A primary coblant 
temperature as high as 800 deg. Cent. is 
regarded as entirely feasible, and it is 
thought that the use of gas turbines may well 
become possible. Certain equipment de- 
veloped by the company is now being offered 
commercially. A typical example is a small 
high-speed gas circulator with gas bearings 
that need no maintenance. 

Exco ELEcTRONICS, Ltp. 


A reactor control panel is used to display 
typical examples from 
the Ekco range of 
instruments. The panel 
represents part of the 
control room of a 
heavy -water-modera- 
ted research reactor 
such as “ Pluto,” the 
Dounreay material test- 
ing reactor, “ Hifar” 
or the Danish D.R.3. 
The instruments 
shown include three 
new transistorised units 
designed to minimise 
maintenance. 


ELLIOTT BROTHERS 

(Lonpon), Ltp. 

This company also 
shows a panel carrying 
Engine instruments and equip- 


nuclear plant. Work- 
ing demonstrations are 
given of a reactor simulator of a kind intended 
mainly for instruction. It takes the form of 
a typical reactor control desk, with all the 
controls and indicators found in a real case. 
Standard Elliott analogue computing units 
are used. The outputs from the units repre- 
sent reactor power, reactor period, shut-off 
rod and control rod positions, reactivity, &c. 
The simulator permits either manual or auto- 
matic control. Automatic regulation is by 
either an on-off or a proportional controller. 
Power-level and period trips are incorpor- 
ated. 
IMPERIAL CHEMICAL INDUSTRIES, LTD. 

Simple products in beryllium, vanadium and 
niobium are shown. A display of wrought 
titanium and zirconium products includes an 
ingot of titanium made in the latest I.C.I. 
vacuum-melting plant and weighing nearly 2 
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tons. This is stated to be the largest yet made 
in Europe. Zirconium supports for fuel ele- 
ments, of the kind that will be used at 
Berkeley power station, are exhibited. I.C.1. 
Metals Division has been associated since 
1943 with the design and manufacture of 
fuel cans. To-day, the Division supplies 





** Integron ’’ high-fin tubing in steel as specified for 
the heat exchangers of Berkeley and Bradwell nuclear 
power stations 


aluminium or “‘ Magnox”’ cans with longi- 
tudinal or helical fins made by extrusion or 
rolling. A number of cans is shown, includ- 
ing a 12ft length of zirconium can made 
for A.B. Atomenergi in connection with the 
Swedish atomic development programme. 
Examples of “Integron” finned tube for 
heat exchangers are also shown. It is stated 
that nearly 400 miles of a special form of 
steel ** Integron ” tube is being used for the 
heat exchangers of Berkeley and Bradwell 
power stations. Other exhibits include such 
fabricated components as light alloy pipe- 
work, heat exchangers, a tube bundle for 
connecting a burst slug detector to the inside 
of a reactor, and a plate fuel element for a 
British research reactor. 


MITCHELL ENGINEERING, LTD. 


A scale model of a closed-cycle boiling 
water reactor putting out 17: SMW of electrical 
power forms the centre piece of this com- 
pany’s stand. Ordinary water moderates and 
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cools the reactor, and the fuel consists of 
uranium dioxide pellets clad in stainless steel. 
The core is 5ft in diameter and 5ft high and 
is made of 164 fuel assemblies. The fuel is 
enriched to 3 per cent in U**. There are 
thirteen cruciform control rods. The reactor 
puts out 58-SMW of heat and operates at 
900 Ib per square inch. The steam conditions 
for the turbine are 6001b per square inch 
and 489 deg. Fah. Mitchell Engineering, 
Ltd., is a main contractor for stations of 
17-SMW to 140MW electrical output, in 
association with the American Machine and 
Foundry Company of New York. 


MULLARD EQUIPMENT, LTD. 


A new system of reactor safety equip- 
ment, which the company claims is more 
reliable than systems now in use, here 
makes its first public appearance. Equip- 
ment of this kind is soon to be installed 
for field trials at Dounreay. The enhanced 
reliability is said to be due to the replacement 
of conventional electro-mechanical relays by 
transistor logic circuits, and to the use of 
printed circuits. The system warns the 
operators of a reactor, or shuts the latter 
down, if fault signals are received from 
certain monitors. It distinguishes between 
fault signals due to failure of a monitoring 
channel and those due to a genuine abnorm- 
ality in the reactor. Normally the monitoring 
channels feed a steady signal to the system ; 
this signal ceases when an abnormality 
appears. Monitoring channels may be set to 
trip when the measured parameter makes its 
greatest permitted excursion, and shut down 
the reactor, orthey may merely givea warning. 
Channels in the former class are grouped in 
threes, each group providing three indepen- 
dent measurements of the same parameter. 
Shutting down action is only initiated if fault 
signals are received from at least two of the 
channels in a trio. The system can be 
matched to any kind of reactor. 

The 100-channel pulse analyser (“ kick- 
sorter ’’) is also shown here for the first time. 
Used with a proportional detector and a 
standard pulse amplifier it will analyse the 
energy spectra of nuclear radiations. It can 
be used for research, identification of radio- 
active substances, and, in conjunction with 
neutron time-of-flight apparatus, the measure- 
ment of nuclear cross sections. The pulse 
spectrometer is based on an A.E.R.E. design. 
Pulses from a proportional detector are 
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sorted and counted according to their relative 
amplitudes into one of the hundred channels, 
and then stored magnetically. Since each 
channel represents a particular energy level 
the information recorded provides a histo- 
gram. The information is presented on a 
6in cathode ray tube as a continuous linear 
analogue display. Direct read-out of the 
number of counts in a channel is also avail- 
able. This is non-destructive, and informa- 
tion is retained in the store until deliberately 
erased. Each channel can store 65,536 counts. 
The maximum counting rate is limited only 
by what fraction of counts may be lost due to 
the dead time. The latter is constant at 250 
microseconds. The instrument operates from 
single-phase mains of 200V-250V, 45-65 c/s, 
and consumes 300W. The store is protected 
against mains failure, and the equipment is 
stabilised against variations in the mains 
voltage of up to +10 per cent. 

Also shown for the first time on the Mullard 
stand is an ultrasonic cleaner specifically for 
removing radioactive contamination. 


List or Brrrish Exnisrrors 


4 list of im a at the ial exhibiti 

as follows: A ~Jol rnison Nuclear Energy Company, 
Ltd. ; Aiton and Co., Ltd. ; LP gig ~ moe pe. i ‘Atomle 
Power Constructions, Ltd. ee 





ros 


Ltd. ; British Thomson-Houston Com , Ltd. 

Instrument Com y, Ltd. ; Chance ik on Optical Ww 
(Pilkington Brot Ltd.) ; Chapman and Co., Ltd, : 
Cossor Ins ts, Ltd. ; omen Ltd. ; Dawe 


Instruments, Ltd. ; . 
Ekco Electronics, Ltd.; Electronic Instruments, 
Brothers (London), Ltd. ; E.M.I. Electronics, Ltd. ; * Baglish 
Group; English Ele Wilos-Taylor W Woodrow A Atomic Powes 
Grow lectric Company, 

, Pairey — Company, Ltd. ; 


Alex. 
Fadia and Co., Fleming Radio (Devel 
Foster Wheeler, vids Genera Hecerie Company, Ltd. opments), Lid 


(G.B.), $ ” Nuclear Graphite, Ltd. 
eg Power Plant Company, Ltd. ; 


| ay 0 ee Group ; 
Ltd. ; Ric 
Tale Cosuem. Ltd. ; Rolls-Royce 
Savage and Parsons, "Ltd. ; 
Simon-Carves, Ltd. ; The R$ ". ~ 
Solartron Electronic Gra ey) Be tanton 


Saundere-Roe, Ltd. ; 
hell i Petroleum atte ee 


Ltd.; R. A. Si ‘ Strachan and a Gaon 
Ltd. ; Sunvic Controls, Ltd. taylor, Tayler and Hobeos Ltd. 
Taylor Woodrow Construction Company, Ltd. ; John Thomp-. 
son, Ltd. TL. Nuclear i ; Townson and 
Mercer, iia. Twentieth Century ics, Ltd.; U.K 
Atomic Seewy Authority ; Vickers. Nuclear ji Led. 
Vickers-Armstrongs, Ltd. ; Vokes, Ltd. ; Ltd, 


International Institution of Production 
Engineering Research 


Tue eighth general assembly of the Inter- 
national Institution for Production Engineering 
Research is being held in this country from 
September | to September 8 next, and it will be 
attended by representatives from fourteen coun- 
tries. This institution was formed in 1949-56 
by four founder members—Dr. D. F. Galloway, 
Director of Research of the Production 
ing Research Association (Great Britain) ; 
Ingenieur General Nicoleau, Director of the 
LS.N.C.M. (France) ; Professor Bickel, of the 
Ecole Polytechnique federale de Zurich (Switzer- 
land); Professor Peters of the Universite de 
Louvain (Belgium). The object of these founder- 
members was to establish a common meeting 
ground on which scientists in the field of pro- 
duction technology could discuss problems freely 
in an atmosphere of mutual trust and confidence, 
One of its main objectives is the removal of 
barriers to effective communication between 
production scientists, consistent with national 

ity. 

Scientific sessions of the institution are 
restricted to members and they will take place 
this year in London, Leamington Spa, Melton 
Mowbray and Buxton. Formal receptions have 
been arranged by a number of firms and tours 
will be made of the works of A.E.C., Lid., and 
the Standard Motor Company, Ltd, 
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Brown Coal Burning Gas Turbines 


A PRELIMINARY EXAMINATION 


OF OPERATIONAL PROBLEMS 


By J. C. WISDOM, M.Mech.E., A.M.LE. (Aust.)* 


The Commonwealth Government’s Aeronautical Research Laboratories in 
Melbourne, which have been working for some years on the problem of applying 
indigenous fuels to the gas turbine, now believe that a successful method has been 
found of utilising Victorian brown coal as a turbine fuel. Until now the critical 
problem associated with the use of coal as a turbine fuel has been the damaging 
effects on the turbine blades of erosion, corrosion and deposition arising from 
impurities in the coal—a problem which either does not arise or is negligible when 
petroleum distillate fuels are used to fire the gas turbine. The A.R.L. research 
group has developed a prototype combustion chamber which has proved so 
successful that it is now possible to advance experiments from laboratory and 
bench scale to the stage involving the experimental operation of an engine on a 
commercial scale. For this purpose, a 1200 h.p. gas turbine is at present being 
installed at the laboratories. After calibration on distillate fuel, the engine will be 
subjected to tests with the newly-designed combustor, using Victorian brown coal. 
These tests should commence towards the end of this year. 


- RUSTON AND HORNSBY type 

“TA” gas turbine is scheduled to 
commence experimental operation on Vic- 
torian brown coal at the Aeronautical 
Research Laboratories towards the end of 
1958. This project follows nine years of 
preliminary research and development work 
on test rigs in assessing the problem of 
utilising brown coal as a possible gas turbine 
fuel. 

Very large deposits of sub-bituminous coal, 
amounting to some 38,000 million tons, 
exist in Australia, mostly in the State of 
Victoria, in the form of brown coal ; having 

to the relatively small population 
which is likely to consume these resources, 
this fuel reserve is likely to last some hundreds 
of years. While this natural asset is being 
vigorously exploited for the production of 
electric power using steam turbines, gas 
production and briquette production, the 
proportion of the nation’s total energy con- 
sumption provided by brown coal remains 
substantially constant. Table I’ shows the 


Taste I—Percentage of 





Total Energy Consumed 


cent is available. There is an expanding 
briquetting industry where fuel is dried to 
about 15 per cent moisture content before it 
is processed and transported to centres of 
usage. In its dried condition, Yallourn 
brown coal has the following typical proxi- 
mate analysis. 


Moisture idee ts . 15-0 per cent 
i, ee oF 
Fixed carbon ... .. . 40°3 per cent 
Ash ie ape: eke . 1-7 per cent 


This analysis indicates that there should be 
little difficulty in securing efficient high heat 
release combustion in view of the high 
volatile content of the coal ; this view would 
be reinforced by a further favourable property 
of brown coal, namely, its extreme friability 
which allows it to be pulverised in conven- 
tional hammer mills such that 95 per cent 
passes a 300 mesh B.S.S. sieve. This is 
really an unsatisfactory method of expressing 
the fineness of the milled product, since size 
analysis by air elutriation methods shows 
that over 60 per cent of the product is less 











Year Petroleum products Wood Black coal | Brown coal Hydro-electric power 
1955-6 29-4 11-2 47-9 7-6 3-9 











trend of fuel usage in Australia, where it is 
seen that the locally available energy resources 
are losing ground compared with imported 
liquid fuels. ne : 

A similar situation exists in many countries 
of the world and, no doubt, in each case, 
arguments have been raised questioning the 
wisdom of basing a nation’s economy too 
heavily on imported fuels, whose origin is 
insecure. 

While it is obviously not feasible to render 
ail energy producers independent of imported 
fuels, there is, nevertheless, scope for reintro- 
duction of solid fuel usage provided that 
suitable and economical methods can be 
devised. The gas turbine, with its potential 
ability to burn solid fuels and produce both 
power and heat in useful forms, is one 
vehicle by which the more efficient use of 
coal could be fostered. 


RELEVANT PROPERTIES OF BROWN COAL 


In many respects Victorian brown coal 
is an attractive solid fuel for gas turbines, 
providing that a method of reducing its 
naturally high moisture content of 65 per 
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than 10 micron in size and the remainder 
consists of aggregations of these small 
particles in sizes ranging up to 50 microns. 
Whilst greatly assisting the combustion 
process, this extreme fineness causes consider- 
able difficulty in the handling and even 
metering of the fuel, owing to the tendency 
to agglomerate and to consolidate ; experi- 
ence has taught the laboratories never to 
store the product in a hopper, even for a 
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few minutes, since packing and arching 
always follow. 

The low ash content of Yallourn brown 
coal is a favourable property, especially as 
it is allied with a high fusion -temperatyre 
under oxidising conditions of 1400 deg. Cent. 


COMBUSTOR DESIGN 


It has been found entirely feasible to burn 
brown coal in a straight-through all-metal 
combustor, based on aircraft gas turbine 
principles, without any ash accretion. 
Although it is the main purpose of this 
article to discuss the ash problem with 
respect to the turbine blades, it may be of 
interest to indicate the combustor configura- 
tion which is planned for the Ruston and 
Hornsby turbine. 

Fig. | shows a drawing of the combustor, 
which it is intended to fit to the engine in 
place of the standard oil-burning unit, after 
it has undergone rig tests at atmospheric 
pressure. The design of this unit has been 
based on some years’ experience with the 
operation of various designs of straight- 
through combustor on atmospheric experi- 
mental rigs. 

The configuration of the outer casing is, 
of course, determined by engine require- 
ments, and is basically a simple, straight- 
through design with side air entry. The 
flame-tube is fabricated of 18:8 stainless 
steel and is perforated in the region of 
primary combustion to admit cooling air to 
the walls. With the pressure drop normally 
available for admitting combustion air, the 
air velocity through the perforations is too 
high to secure a stagnant zone of cool air 
against the inner flame tube surface ; this 
head is reduced by a muff which encloses 
this perforated section, with a metering 
annulus at entry. This cooling system has 
been found effective and, in a test combustor, 
flame tube temperatures of about 600 deg. 
Cent. were found at a flame zone temperature 
of about 1400 deg. Cent. A 4:1 coal-air 
mixture is injected into a premixing pipe 
terminating in a swirler at the apex of the 
inlet cone of the flame tube ; combustion 
air enters through swirl vanes, concentric 
with the coal nozzle, and through annular 
slots in the entry cone and at the junction 
with the cylindrical section. Atmospheric 
tests of a smaller scale unit showed an 
efficiency of 94 per cent based on a tempera- 
ture traverse of the exhaust ; the heat release 
rate was 1,000,000 B.Th.U. per cubic foot per 
hour and the pressure drop 0-1 Ib per square 
inch. Preliminary experiments with a half- 
scale version of this model at a pressure of 
2 atmospheres indicate that much higher 
efficiencies can be achieved under constant 
air velocity conditions. 

The low temperature of operation of the 
air-cooled walls of the combustor, combined 
with low ash content of the coal and its 
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Fig. 1—Combustor for R and H gas engine 








Aetna A ns 


A Cg NN etn 


PRA As 


RE ee PEA ll ew sic chi no ll gbary 


1 ecchnent poke ta bey BOR 











Aug. 29, 1958 





THE ENGINEER 


tion > 13,500 


329 


Figs. 2 and 3—(Left) Brown coal ash deposition without control ; sixty hours’ operation at 650 deg. Cent. turbine inlet temperature. (Right) Structure of 
magnifica 


chemical composition, resulted in freedom 
from ash fouling of the walls during the 
periods of operation on test rigs. 


THE ASH PROBLEM WITH RESPECT TO THE 
TURBINE 


The size distribution of the coal ash in the 
combustion gases determines the nature of 
the ash problem, and the type of gas turbine 
cycle which is best suited to the fuel. The 
composition of brown coal ash and its dis- 
tribution in the general coal structure is 
somewhat different from that encountered 
with higher rank coals. The composition 
of the ash is generally low in mineral matter 
originally deposited as sediment (silica and 
alumina), and high in compounds derived 
from solution in water. The capillary struc- 
ture of the coal, in which the aqueous solution 
was originally held, ensures that the ash is 
uniformly divided throughout the coal and 
aggregations are avoided. It could be 
assumed that ash particles from combustion 
of finely divided coal would be extremely 
small, and this was confirmed when samples 
of the exhaust gases were taken and analysed. 
An electron micrograph of the sample showed 
that the majority of ash particles were less 
than 1/30th micron in size. There seemed, 
therefore, to be little likelihood of erosion 
of turbine blades if brown coal were used 
in a direct fired open cycle ; nor would there 
be any possibility of effective ash removal 
from the working fluid. 

Experimental running with a small impulse 
turbine wheel indicated the magnitude of the 
ash problem. Fig. 2 shows the result of a 
sixty-hour run with a turbine inlet tempera- 
ture of 650 deg. Cent.; deposition of ash 
occurred at a high rate and the usual pattern 
of build up was observed, hard sintered ash 
on the leading edge and convex face with a 
soft powdery deposit in the region of airflow 
separation. An electron micrograph (Fig. 3) 
of the sintered product indicates an aggrega- 
tion of unfused particles apparently held 
together by a bonding agent; it was 
obviously desirable to discover the nature of 
this compound if an effective chemical method 
of controlling it were to be found. 

Experiments were put in hand to correlate 
rate of deposition with chemical composition 
of the coal ash ; this was achieved by sub- 
jecting suitably dried and pulverised brown 
coal samples from five different regions in 
Victoria to a standardised deposition test. 


sintered ash deposit ; 


This consisted of measuring the increase in 
weight of a stainless steel tube placed in the 
exhaust stream of a coal-burning combustor, 
the pattern of deposition on the cylinder 
simulating that on a turbine blade. Table II 
shows the ash chemical analyses of the five 
coals, and Table III the result of the deposi- 
tion tests. The important results are that 
the heaviest deposit from Morwell coal is 
fifty-six times greater than from Maddingley 
coal and that the only components which 
are present in the ash in significantly greater 


Cl. The influence of SiO, is not considered 
important and attention was, therefore, 
directed to Na and Cl. 

The importance of these two elements was 
highlighted by a further series of experiments 
with samples of Morwell and Maddingley 
coal with subtractions and additions of 
sodium chloride. Morwell coal was washed 
for forty-three hours to remove 80 per cent 
of the water soluble ash constituents and to 
Maddingley coal was added 0-5 per cent, by 
weight, of sodium chloride. Table [V shows 





proportion in the former are SiO,, Na,O and the results, where it can be seen that 
TaBLe Il—Analysis of Brown Coals in Comparative Ash Deposition Experiments 
Source of sample ... ey Morwell Wensleydale | Yallourn Yaliourn North Maddingley 
Per cent Per cent Per cent Per cent Per cent 

Coal as tested : 
Moisture 15:1 14:1 15-5 19-7 10-1 
Ash ... 3-2 3-1 1-5 3-5 8-3 
Volatiles 43-4 41-4 | 43-5 40-7 44-2 
Fixed carbon 38-4 41-4 39-5 36°1 37-4 

Ash analysis : | 
CT a 23-25 11-95 9-50 10-82 11-34 
FeO, ... 7-61 12-36 33-54 31-46 8-46 
Al,O, ... 7-20 15-24 5-37 4-30 14-32 
Tid, 0-72 0-64 0-60 0:67 0-64 
CaO... 12°31 14-60 11-36 28-32 21-72 
MgO .... 19-25 14:57 17-88 9-93 13-20 
_ eee 0-73 0-80 0-87 0-60 0-58 
Na,O ... 10-23 4-12 4-10 0-82 2-31 
SO, 16-25 26-80 16°53 | 12-20 29-63 
P.O; 0-06 0-07 0-05 0-12 0-25 
; 1-tl 0-06 0-09 0-20 0-08 


ci 


TasLe I1l—Comparative Ash Deposition Tests 




















—Combustion Gas Temperature 700 deg. Cent. 


























Source of coal sheik tak Morwell Wensleydale Yatlourn Yallourn North Maddingley 
Weight of coal used (pounds) .... 300 327 429 Gere Bee! Oo 
Weight of ash passed (pounds) ... weal 9-6 10-1 6-4 8-9 16-0 
Ib x 10-4 
; it —___— 10 0-07 57 | 
Weight of hard deposit ibash fed 2 27 0-570 0-143 0.0375 
Ib x 10-4 
ieee: 0-477 
Weight of soft deposit js a4 00993 | 0- 1458 | 0-1171 0-0882 
TasLe IV—Effect of Addition and Subtraction of Sodium Chloride 
Maddingley coal Morwell coal 
Nature of coal . ie i Bee Untreated Treated Unwashed be Washed comes 
Moisture content (per cent) (as fed)... 16-0 16-8 2-0 | 16-0 78 | 150 | 170°) 12-25 
Ash content (per cent) (as fed) ... 716 | 650 | 610 | 6-60 310 | 3-20 | 297 | 2-39 
Weight of coal fed (pounds) (cor-) 221-0 225.0 | 225-0 | 2370 | 2510 | 2700 | 2880 | 2233-0 
rected to 15 per cent M.C.) i } | 
Weight of ash fed (pounds) (cor-) 16-02 1650 | 1490 | 15-70 8-03 | 8-82 8-38 $17 
rected to 15 per cent M.C.) } } | 
nal f —-|———— —-----——|- —--~ —|—-——_-—- | =~ 
Weight a 4 | | | | j } 
(Pounds x | } 
OEE kg ain och evel 0-426 0-380 1-576 2-627 1-490 | . . 
(Pounds ash fed) vies | ey ee 
Average ratio treated 5-22 
pied thine nn tnd y. 
Untreated une 
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significant — took place in rate of ash 

These experiments confirm the 
hypothesis that the deposit is formed by the 
cementing together of refractory compounds, 
which form the bulk of the deposit, with a 
very small proportion of a constituent which 
can become sticky at operating temperatures 
encountered in gas turbine practice. Owing 
to the extremely small amounts of bonding 
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Fig. 4—Effect of gas temperature on ash deposition 


agent operating, it is difficult to determine 
its exact composition by chemical or spectro- 
graphic means; the question of whether 
chlorides or sulphates in combination with 
alkali metals are important to the process, 
or whether it is their interaction as suggested 
by Sulzer,* has yet to be determined. 


METHODS OF CONTROLLING DEPOSITION 


An investigation of the yarious factors 
contributing to the rate of deposition of 
brown coal ash has led to the evolution of 
various possible methods of control. 

Temperature Control.—The most important 
factor affecting rate of deposition on turbine 
blades is gas temperature, and Fig. 4, pre- 
pared from the results of the standard 
deposition test, shows that the deposition of 
hard sintered ash increased by a factor of 
fifteen between gas temperatures of 500 deg. 
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and 800 deg. Cent. It would appear that the 
turbine inlet temperature of a brown coal- 
burning gas turbine would have to be limited 
to about 650 deg. Cent., but actual engine 
operational data must be awaited before this 
point can be resolved. 

Erosion Control_—A possible method of 
controlling ash deposits is suggested from 
experiments with cyclone type ash separators. 
Although it has been 
shown that the bulk of 
the ash leaving the 
combustor is extremely 
fine, there is, mnever- 
theless, a certain small 
concentration of aggre- 
gates, which form in 
the combustor and 
become detached. It 
was found, contrary to 
expectation, that the 
rate of deposition on a 
standard specimen rose 
by 70 per cent when the 
separator was fitted; it 
was considered that the 
removal of the coarser 
particles had upset a 
balance between depo- 
sition of the finer parti- 
cles and erosion of 3 
this deposit by coarse 
particles. 

This suggested that 
the deliberate addition 
of relatively large 
particles could increase 
the erosive action to a 
stage where deposition 
could be reduced to small proportions, 
possibly without actual damage to the turbine 
blades. To test this hypothesis, the coal ash 
size distribution was modified by adding 
to the coal entering the pulveriser a quantity 
of sand of 60 micron mean size. The result, 
shown in Fig. 5, was that the rate of deposi- 
tion of hard ash decreased with addition of 
sand until actual erosion of the metal 
specimen took place. 

Some turbine tests were then carried out 
with the sand injected into the turbine casing 
in the ratio of 2 per cent of the coal flow. 
The results were encouraging, and Fig. 6 
shows the results of running the engine for 
twenty hours at a turbine inlet temperature 
of 650 deg. Cent. Virtually no ash had 
deposited on the blades and close inspection 
failed to indicate any sign of erosion. 
Attempts to remove ash already deposited 
by intermittent injection were unsuccessful ; 
the low gas velocity, relative to the moving 
turbine blades, compared with more normal 
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turbine practice, may have had an important 
bearing on the process. 

Since velocity is obviously critical to the 
erosion process, this effect was also studied 
in the standard rig. Fig. 7 shows that the 
natural rate of sintered ash deposition 
decreased by a factor of four as the approach 
gas velocity to the specimen increased from 
200ft to 640ft per second ; extrapolation 


> a  . we! 


Fig. 6—Ash deposition with continuous injection of sand particles 


indicates that zero deposition rate might 
occur at a gas velocity of about 800ft per 
second, which is the order of the velocity of 
the gas relative to the first row of moving 
blades in an industrial gas turbine. 

Absorption of Bonding Agent.—It has been 
reported* that deposits on tubes of certain 
pulverised-fuel-fired boilers tended to decrease 
when coals having higher ash concentrations 
were used; this suggests that a high ash 
loading may cause absorption or dilution of 
volatilised and sticky ash compounds and so 
reduce the bonding effect. 

Conditions of increased dust loading were 
simulated in the coal-burning combustor 
by adding to the coal varying quantities of 
kaolin, milled such that nominally 100 per 
cent was less than 10 micron in size. It was 
found in practice, however, that 54 per cent 
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Fig. 9—Ash deposition with continuous water injection 


of the product had agglomerated to greater 
than 56 micron and the presence of particles 
of this size in the gases passing the test 
specimen could result in an increased erosion 
effect. Fig. 8 shows that erosion of the 
metal specimen did, in fact, occur when the 
kaolin addition was greater than 4 per cent 
of the coal ; at the same time, however, the 
rate of deposition of the soft ash in the region 
of air flow separation behind the cylindrical 
specimen showed a marked drop as kaolin 
was added. Since this could not be explained 
in terms of increased erosion it could be 
concluded that some measure of inhibition 
of the bonding action had taken place. It is 
likely, therefore, that the onset of metal 
erosion was hastened by an accompanying 
decrease in natural deposition. In any case, 
it is possible that controlled addition of a 
finely divided and a chemically inert com- 
pound could cause a significant reduction 
in the deposition of brown coal ash in a gas 
turbine. 

Water Injection.—The injection of water to 
quench the sticky ash constituents and so 
reduce deposition, has been advanced as a 
possible control method. It has been 
demonstrated. in turbine cooling experiments 
that it is possible to maintain a liquid film 
on a turbine blade for a significant time, 
despite the high temperature. Turbine tests 
with water injected into the casing at a rate 
of 2 per cent of the airflow showed that the 
rate of hard ash deposition was reduced by 
a factor of four with no change in the deposi- 
tion of soft ash. Fig. 9 shows a view of 
the turbine after fifty hours’ operation. 

An alternative technique is the injection 
of large quantities of water at intervals to 
quench the hot blade deposits and, possibly, 
to remove them by spalling or flaking. This 
method was tried with a turbine which had 
accumulated deposits after twenty hours of 
running ; } gallon was injected during three 
minutes as the fuel supply was switched off. 
Fig. 10 shows the favourable effect on the 
ash, and measurements showed that half the 
deposit on the rotor had been removed. 


CONCLUSIONS 


On the basis of the preliminary experi- 
ments reported above it is believed that the 
operation of the full-scale industrial gas 
turbine on pulverised brown coal will not be 
attended by any insurmountable difficulties. 
It is planned to operate the engine initially 
with a maximum turbine inlet temperature 
of 650 deg. Cent., and it would be expected 
that ash fouling problems will be confined to 
the first stator and rotor stage. The com- 


bination of high temperature and relatively 
low gas velocity approaching the stator 
blades will lead to deposition of ash, and it 
is hoped that the main instrument of control 
will be intermittent water injection to remove 
the deposit by heat shock. Should this 
prove inadequate it will be necessary to add 
to the coal controlled quantities of kaolin 
or some other finely milled refractory com- 
pound which has been shown to inhibit the 
bonding action of the low melting point 
compounds in the ash. Alternatively, this 
additive could be milled to such a size that it 
would provide a controlled measure of 
erosion of the deposit. 

The established temperature deposition 
characteristic of brown coal ash would indi- 
cate that build-up of a sintered deposit would 
be very small on the blades of the power 
turbine, where an inlet temperature of about 
500 deg. Cent. is expected. Nevertheless, 


Fig. 10—Removal of ash deposit after water quenching treatment 


some water washing will be necessary to 
remove the soft deposits which will form near 
the trailing edge of the blades even at low 
temperatures. 
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Shot Blasting of Plates and Sections 


Corrosion of ship’s plates involves high maintenance charges, and an important 
factor in its prevention is the durability of the paint film which depends largely upon 


the plate surface being free from miilscale. 


For the complete removal of the 


millscale and the production of a uniform and suitably etched surface Tilghman’s, 
Ltd., has developed shot blasting equipment for both plates and sections. 


HE reduction of the life of plates due to 
corrosion and the heavy cost in repairs 
and maintenance involved have been major 
problems of the shipping industry for many 
years. Lloyd’s Register of Shipping has long 
recognised this problem of corrosion, and it 
is of interest that as long ago as 1888 one of 
the measures for preventing corrosion, advo- 
cated in the Rules, was the complete removal 
of millscale prior to painting. Apart from 
other considerations the removal of paint is 
one of the commonest causes of corrosion so 
that maximum paint durability is a measure 
of the degree of prevention of corrosion. To 
secure this the paint has to be applied to a 
surface as free as possible from millscale and 
rust. Millscale is the result of iron oxidisa- 
tion during the high temperature rolling 
process and it adheres with varying strength 
of bond so that any equipment designed for 
its removal must be capable of disintegrating 
oe the brittle and the strongest bonded 
scale. 
Tilghman’s, Ltd., at the request of an oil 
tanker company, has been investigating the 
possibilities of employing shot blasting for 


both the removal of millscale and the pro- 
duction of a uniform surface etched to a 
degree sufficient to ensure a permanent 
bond between metal and its coating. Exten- 
sive trials were carried out and sample plates 
were built into a ship in which half the plates 
were shot blasted while the remainder were 
used in the condition as supplied from the 
mills. After six months sea service the ship’s 
plating was examined and the condition of 
the shot blasted plates was such that the 
company decided that all the plates used for 
building the company’s ships should be 
treated by shot blasting. Further work has 
been done and as a result of investigating the 
effect of the depth of indentation, obtained 
by using different grades of shot, it was con- 
cluded that keeping the indentations to a 
minimum, consistent with the removal of 
scale, gave the best results, since this reduced 
the quantity and the film thickness of the 
paint required. Questions concerning the 
speed of travel of the component were 
investigated together with methods of hand- 
ling, drying and protection after shot blasting 
and from the data collected Tilghman’s, Ltd., 
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Plate cleaning installation at Smith’s Dock Company, Ltd., , showing, a plate entering the plant on the con- 
dust col 


veyor and the 


has designed a range of machines suitable for 
installation in both small and large ship- 
yards. This range includes machines having 
four, six or eight centrifugal shot-projection 
units and, in addition, a plant with a single 
or dual wheel unit incorporating the means 
to increase the blast width. Thus one wheel 
covers a width of about 6ft at one pass to 
meet the requirement of builders using small 
plates and having a relatively small produc- 
tion: the speed of throughput is reduced 





Abrasive cleaning plant at J. L. Thompson and Sons, Ltd., showing control console 





to compensate for the oscillating movement 
of the blast pattern. 

The first Tilghman’s airless shot blasting 
installations have been put into operation at 
Smiths Dock Company, Ltd., South Bank, 
Middlesbrough, and at the Northsands yard 
of J. L. Thompson and Sons, Ltd., Sunder- 
land. The plant, illustrated herewith, has 
six shot projection units dispersed and 
angled so as to provide adequate blast 
coverage over both sides of the plate. Plates 
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are loaded on support rollers inclined 
at 5 deg. from the vertical and the speed 
of travel can be varied from 4ft to 12ft per 
minute to suit the condition of the plate 
surface. The cleaning plant can deal with 
both sides of plates up to 40ft long by 10ft 
wide at one pass: the cleaning chamber 
measures 12ft long by 4ft 9in wide by 12ft 6in 
high with baffled inlet and exit vestibules, 
2ft long, at each end. There are six 194in 
diameter by 24in wide Wheelabrator wheels, 
each driven by a vee rope at 2250 r.p.m. and 
consisting of two steel plates held together 
by distance pieces into which are fitted eight 
blades of special alloy iron. Three wheels 
are mounted, in staggered positions, on each 
side of the chamber. Six sets of rubber- 
covered idler support rollers are installed 
within the chamber and vestibules and in the 
floor are power-driven grooved rollers to 
pass the plates through, and a variable speed 
gear provides a plate handling speed of from 
4ft to 12ft per minute. 

On each side of the cleaning chamber is a 
conveyor, about 40ft long, consisting of a 
vertical support framework, vertical rollers 
at 2ft 6in centres and grooved traversing 
rollers set at S5ft centres and chain driven by 
a 4 hp. variable speed motor. Perforated 
steel plate 4in thick forms the floor of the 
chamber, through which spent abrasive falls 
into sheet steel hoppers and then on to two 
belt conveyors for delivery to bucket elevators. 
From the top of these the reclaimed shot is 
discharged into an abrasive and dust separat- 
ing chamber equipped with a power-driven 
rotary screen. The abrasive falls through the 
screen into an air wash by means of which 
light dust particles are drawn off and the 
abrasive drops into a storage hopper, fitted 


Abrasive plant for descaling sections at Smith’s Dock Company, Ltd. 
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with gate valves, from which the cleaned shot 
is fed to the Wheelabrator wheels. A pipe 
delivers the abrasive to a small impeller 
wheel which is fastened to the main wheel 
and which feeds the abrasive through a hole 
in a control cage which is held stationary. 
The shot is fed tangentially on to the inner 
edge of the blades at low velocity and is 
discharged from the outer edge at high 
velocity, the speed of the main wheel being 
2250 r.p.m. The position of the control cage 
is adjustable so as to give any required 
direction to the abrasive discharge. Extrac- 
tion points in the chamber draw off the dust 
created by the shot blasting. 

The machine is push button controlled and 
the abrasive employed is a round specially 
treated cut steel shot of a grade equivalent to 
B.S.S. 30 mesh. The dust collectors are of 
fabric filter pattern. To facilitate handling 
of the plate from stock, various mechanical 
devices have been developed and these 
manipulators are designed to deal with plates 
stacked horizontally either before or after 
cleaning. Interlocking devices ensure the 
maximum utilisation of the time cycle. 

A machine for de-scaling sections has been 
developed and our illustration shows a unit 
installed at Smiths Dock Company, Ltd. 
The plant consists of a steel plate cleaning 
chamber measuring 7ft 3in by 5ft 6in by 
7ft 9in high and provided with vestibules at 
each side. Within the length of the machine 
are three rubber-covered power-driven rollers 
which traverse the sections through the 
chamber. The cleaning rate averages 6ft 
per minute and as many sections as can be 
accommodated on the 3ft 6in wide conveyor 
can be treated. There are two 194in diameter 
wheels, one above and one below work level, 
each driven by a vee rope at 2250 r.p.m., 
and they fire downwards and upwards and 
are angled to give maximum shot impinge- 
ment. The abrasive recovery and cleaning 
system is similar to that described for the 
plate cleaning machine. 

A protective coating is now available which 
can be applied at high speed and air dries 
rapidly, does not rely upon thickness for 
efficiency, is not detrimental to further 
fabrication processes, can be over-coated with 
any paint, and keeps steel rust free for the 
normal ship construction period. This is a 
non-aqueous transparent solution which has 
excellent bonding qualities and can be applied 
at low viscosity, depositing a film of micro- 
thickness which can be handled after a few 
minutes’ air-drying. In its fully cured state 
the film resists normal abrasion and deep 
gouging of the metal surface will not chip 
the coating. The coating has been tested in 
association with a wide range of paint 
systems, while its rust inhibiting qualities 
prevent the spread of rust from any damaged 
area. Application of the material, which is 
lead free, can be by brushing, spraying, or 
dipping, and it has a covering capacity of 
1000 square feet per gallon when sprayed and 
1400 square feet when brushed. 





HAND AND CLOTHING Monttors.—We learn that 
the United Kingdom Atomic Energy Authority has 
ordered new hand and clothing monitors from E.M.1. 
Electronics, Ltd. These instruments are said to be 
the most advanced of their kind available. Dual 
phosphor scintillation counters have been used to 
measure both alpha and beta-gamma hand con- 
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THE “NAUTILUS” 
7 ate OBERT FULTON- BORN IN PENNSYLVANIA IN 
ny) 1765 WAS THE DESIGNER OF THE FIRST 
A * SUCCESSFUL SUBMARINE HIS BOAT- THE 
b “NAUTILUS” WAS CONSTRUCTED ON THE 
Cie See 4SEINE NEAR PARIS AND IN 1800 IT WAS 
was, ~LAUNCHED AND DEMONSTRATED BEFORE A 
COMMISSION APPOINTED BY NAPOLEON: LATER IT WAS 
TAKEN TO THE HARBOR AT BREST- WHERE- MANNED BY 
FULTON AND TWO FRIENDS IT ATTACKED AND SANK AN 
ENEMY SHIP’ IN TWO SUBSEQUENT ATTEMPTS IT FAILED 

DUE TO THE ENEMY BEING FOREWARNED- 

THE “NAUTILUS” WAS A WOODEN VESSEL COVERED WITH SHEET 
COPPER’ IT WAS 20 FEET LONG 6 FEET IN DIAMETER: PROPELLED BY SAIL 
WHILE ON THE SURFACE AND BY A SERIES OF HAND LEVERS GEARS 
AND A SCREW PROPELLER (ANOTHER OF FULTON‘SS INVENTIONS) WHILE 
UNDER WATER: THE RISE AND DESCENT OF THE BOAT WAS ACCOM- 
PLISHED BY WATER BALLAST COMPARTMENTS AND FORCE PUMPS 

THE ATTACKING APPARATUS WAS A TORPEDO CONSISTING OF 
AN EGGSHAPED COPPER BARREL CONTAINING 100 POUNDS OF POWDER 
AND A GUN LOCK: THE TRIGGER OF WHICH WAS TO BE SET OFF BY 
CONTACT WITH THE OBJECT OF ATTACK’ FOR THE PURPOSE OF PLAC: 
ING AND FIRING THE TORPEDO THE FOLLOWING ARRANGEMENT WAS 
DEVISED THROUGH THE CONNING TOWER OF THE “NAUTILUS” PASS- 
ED A SHAFT’ THE OUTER AND UPPER END OF WHICH TERMINATED IN 
ASCREW EYE THROUGH THE EYE PASSED A TOW ROPE ATTACHED 
AT ONE END TO THE TORPEDO AND AT THE OTHER TO ASMALL WINCH 
INSIDE THE BOAT’ THE CRAFT WAS TO BE STEERED UNDER THE KEEL 
OF ITS PREY AND THE SCREW EYE WAS TO BE IMBEDDED IN THE PLANK- 
ING BY A FEW BLOWS ON THE LOWER END OF THE SHAFT’ THE 
“NAUTILUS” WAS THEN TO SET OFF- LEAVING THE SCREW EYE BEHIND- 
TILL THE TOW ROPE DREW THE TORPEDO INTO CONTACT WITH THE 
SHIPS BOTTOM: 


THE PLAN OF THE “NAUTILUS” TOGETHER WITH THE ARRANGE- 
MENT FOR DISCHARGING THE TORPEDO: IS REPRODUCED BELOW: 
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tamination levels simultaneously with separate meter 
readings. This avoids the use of air proportional 
counters, which are susceptible to changes in humidity 
when, say, the eperator’s hands have not been fully 
dried after washing. Another feature of the monitor 
is a scintillation counter which automatically corrects 
for variable background gamma radiation at levels 
up to 0-5mR per hour. The amount of correction 
applied to the hand counters can be varied individually 
to take into account directional background fields 
ion of radiation to 


Above we reproduce a “‘ print’ sent to us by Mr. W. Owen, M.1.Mech.E. Now that a modern 
“ Nautilus '’ has completed a voyage under the ice across the Arctic Ocean, it is interesting to see 
at the bottom of the print the design of an earlier and in its way as successful a ‘‘ Nautilus.”’ 
We are, however, puzzled about the origin of the print. The original measures 18}in by 10}in overall 
and the length from the top to the bottom of the drawing is 14in. It is printed on thin, translucent 
paper with a faint longitudinal striped herringbone pattern. Except that the shape is odd, it might be 
. taken to be the flyleaf covering a colour plate in a book. If so, presumably the plate would have been 
a (full-length ?) portrait of Robert Fulton. Mr. Owen has had the print in his possession for a large 


1 
that cause an unequa number of years but has no knowledge of its origin 


reach the two hand chambers. - 
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Metallurgical 


Chemistry and Metallurgy of 
Titanium 


A MONOGRAPH*, published by the Royal 
Jastitute of i (30, Russell Square, 
London, W.C.1) describes the chemistry and 
era non ob of titanium production, which has 
i rapidly in recent years, the total 
titanium — production for U.S.A., 
U.K. and Japan being 3 tons in 1948 and 
some 28,500 tons in 1957. This development 
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converted by machining, forging, rolling and 
extrusion into the usual variety of mill forms. 
Pure titanium has a body-centred cubic 
structure (8-phase). At 882-5+40-5 deg. 
Cent., it transforms to the «-phase, which 
has a close-packed hexagonal structure. 
The physical properties are compared in 
Table I with those of aluminium, copper, 
iron and magnesium. » 

Raw titanium from sodium or magnesium 
reduction has a hardness of 100-170 DPN, 


Taste I.—Physical Properties of Titanium Compared with Al, Cu, Fe and Mg 











Ti Al Cu Fe Mg 

Niaiting Polat, Gag. Camt. oc. sce cee sre tte oes vee veel 1668245 660 1084 1535 650 
ag) a SORA ake et cdl Aga) eg ah ge 8 ia 4-505 2-70 8-94 7°86 1-74 
Therm. Satlemienr idee. sane SF 90 dag: Cont.)... 00407 0-57 0-92 0-17 0-35 
Resistivity, microhm-cm. at EARP RTE OR | 2°68 1:72 10-0 4:4 
See. Sask. oars Cot. On! en NE eee 0-126 0-211 0-093 0-109 0-245 

Exp. » 10-* deg. Cent. (0-100 Cent.)...  ... 8-9 24-0 16-4 11-9 25-7 

Mag. Susceptibility, 10~* c.g.s. kak | cee woah Rea +0°65 —0-086 Ferro- +0:55 
Normal Electrode Potential, volts ... ... ... ... ... ...| 1°75 ~1-67 +0°52 —0°04 —2-38 

Elastic Modulus, 10° pounds per square inch... ... ... ... 15 10 17°5 29 6°5 




















is due almost entirely to the requirements of 
the aircraft industry. Aluminium alloy com- 
ponents, employed up to about 200 deg. 
Cent., are cheaper than those in either 
titanium alloys or alloy steels. Above 400 
deg. Cent. some alloy steels are superior; 
between 200 deg. and 400 deg. Cent. 
titanium has a better strength/weight ratio 
than either. Its resistance to _ brine, 
chlorites, chlorides, brackish waters, nitric 
acid, sulphur dioxide, organic acids and 
other chemicals—often better than that of 
the stainless steels and other corrosion- 
resistant alloys—should lead to its increasing 
use in the chemical and other industries, 
especially if the cost of fabricated parts can 
be reduced. 
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Fig. 1—-Tensile properties of commercially pure 
titanium at various temperatures 


titanium tetrachloride by magnesium or 
sodium under an atmosphere of dry argon 
or helium, this reduction being effected batch- 
wise at temperatures above the melting point 
of the chloride of the reducing metal. After 
cooling, the titanium is separated in granular 
form from the halide, either by vacuum 
distillation + dg —. Cent. or by aqueous 
leaching. gran spongy titanium so 
produced is always melted under the arc in 
water-cooled copper crucibles. The resulting 
ingots, which may weigh up to 2 tons, are 
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and is termed ** commercially pure,” although 
actually consisting of very dilute alloys of 
titanium with oxygen, nitrogen, hydrogen, 
carbon and iron. Properties vary with purity, 
typical properties being quoted in Table II. 


TasLe Il—Mechanical Properties of Annealed 
Commercially Pure Titanium 














Description Titanium | Titanium | Titanium | Titanium 
(DPN) 20 130 150 160 
Tensile Strength} 30 25-40 33 | 0 
tons/sq in | (max) (min) (min) 
“1 cent) _ 18 25 30 
Proof Stress,| (min) (min) (min) 
tons/sq in| 
ion, per) 20 15 15 12 
cent (min) (min) (min) (min) 
Young’s Mod.,| 15-17 15-17 15-18 | iS-18 
10° ib/sq in | 
Fatigue  Limit,| 50 50 50 50 
per centof Ten- 
sile S | 
Bend Radius 2T 2T 3T 3T 
(on sheet 16) 
$.w.g. or thin-| | 
ner) 
Specific Gravity 4°52 4-52 4°52 4-52 








The properties of titanium at various tem- 
peratures are shown in Fig. 1, but better 
properties can be obtained by alloying purer 
titanium with metallic constituents, to form 
substitutional solid solutions. Alloying 
constituents are «-stabilisers or {-stabilisers, 
according to whether they raise or lower the 
a-$ transformation temperature. The addi- 
tion of tin to titanium-aluminium alloys is 
used in two commercial «-titanium alloys, 
Titanium 371 and Titanium 317, used at 
moderately elevated temperatures; when 
371 shows particularly good creep resistance. 
The «a-alloys are not easy to work, because 
of their hexagonal structure ; but, since their 
ductility is not impaired by cycling through 
the transformation range, they are weldable. 
The a/f-alloys are the strongest and most 
commonly used alloys, but they show a 
reduction in creep strength at high tempera- 
tures, and are susceptible to embrittlement 
in welding. 


Refractory Metals 


MetALs for use at high temperatures are 
discussed by J. W. Pugh,* who devotes 
attention chiefly to tungsten, tantalum, 
columbium (niobium) and rhenium. In the 
past, most of the effort has been devoted to 
the search for a s&tisfactory molybdenum 
alloy with a coating, but some of the other 
refractory metals are stronger, some are more 
ductile ; and all, except rhenium, are more 
oxidation-resistant at high temperatures. All 

* Journal of Metals, May 1958, page 335. 
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Topics 


four metals can be arc-melted, sintered, 
forged, swaged and rolled. Probably, all 
may be extruded, if a technique as for molyb- 
denum is employed. With some of them, 
there are certain requirements for successful 
fabrication. Thus, interstitial impurities, 
such as oxygen, are prejudicial to the work- 
ing of arc-melted columbium, rhenium can- 
not be cold-worked more than some 30 per 
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Fig. 1—Tensile strengths of refractory metals as a 
function of temperature 


cent without intermediate annealing, and 
tungsten has a relatively high brittle-ductile 
transition temperature, and the fabrication 
temperature must thus be kept above the 
transition temperature characteristic of the 
structure being deformed. A summary of the 
properties of these metals is given in the 
table opposite with those of molybdenum for 
comparison. The metals are arranged from 
left to right in diminishing order of melting 
point, this order being almost the same as 
that of their densities. Refractory metals 
are comparatively stiff, but tantalum and 
columbium have Young’s Moduli less than 
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that of steel. Rhenium is the only refractory 
metal with a hexagonal close-packed struc- 
ture, this probably accounting for its great 
susceptibility to work-hardening. It should 
be noted that rhenium is not hot-workable 
except in a protective atmosphere, because it 


Properties of Refractory Metals 


+ ae a 
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function of temperature. Rhenium has the 
worst and tungsten the best performance, but 
none is suitable for high-temperature appli- 
cation. No satisfactory solution of this 
problem has yet been found; that most 
possible being the development of oxidation- 




















Property Ww Re Ta } Mo Cb 
DEolthan Polat, Gog. Came, cv) ste) tte sce ese hee 00e 3410 3180 2415 
Density, g./c.c. Ta EN 2 EN RE ere he 6 te ed 19-3 21-0 16°6 10-2 8-57 
Young’s Modulus, 10° ib per square inch ce: wake kok Sed 51 67 27 47 15-1 
ner, Sad ele ee ay ei cael + | 4 _~ 3 = 
ecrystallisation Temperature, Gp, eae | 
Lineal Thermal Expansion Coctisient (10~* per deg. Cent.)| 4°45 6:7 5-9 5-6 71 
Thermal Conductivity, cal./cu. cm./deg. Cent./sec....  ...  ... : 0-17 0-1 0-35 0-125 
Vapour Pressure, 1 at 2225 deg. Cent. ... 0. 0 ee cee eee) 1°38 X10 | 11810 | 7-94 10-* 0-50 1-66 x 10-* 
Cost for powder, dollars per pound ... ...0 ... eee eee vee 4: 680-0 0 3-40 100-0 





forms a heptoxide, Re,O,, which liquefies at 
279 deg. Cent., occurring at the grain 
boundaries. Thermal expansion coefficient 
and conductivity are indicative to some 
extent of thermal shock resistance, tungsten 
having the most favourable combination of 
these properties. Tungsten and tantalum 
have the lowest vapour pressures, being thus 
most commonly used in. the lamp and 
electronic tube industries. 

The tensile strengths of the four metals 
being considered are plotted in Fig. 1 as a 
function of testing temperature, rhenium 
being obviously superior over the whole 
temperature range ; this being due largely 
to its great strain-hardening capacity. The 
columbium curve shows a dotted portion, 
because reliable data at intermediate tem- 
peratures are lacking. Single-point data for 
some other metals are plotted for comparison. 
Except that tantalum is slightly out of line, 
the strength level appears to be in the order 
of the respective melting points. Fig. 2 
shows creep rupture strength as a function 
of temperature for a ten-hour life. Molyb- 
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Fig. 3—Relative oxidation attack for one hour 
exposures as a function of temperature 


denum is compared with tungsten, rhenium 
and columbium, no data for tantalum being 
available. Rhenium shows less superiority 
over tungsten at the high temperatures. 
Molybdenum and columbium appear con- 
siderably weaker. Rhenium is most outstand- 
ing at lower temperatures and for shorter 
times. The order of superiority for body- 
centred cubic metals again appears to be 
related to their melting points. 

Fig. 3 shows the relative oxidation attack 
of the metals for one-hour exposures as a 





resistant alloys, in conjunction with satis- 
factory protective coatings. In this con- 
nection, two developments are promising. 
One is the extension of the molybdenum 
disilicide coating technique to tungsten. The 
tungsten disilicide coating can readily be 
produced by the catalytic reduction of silicon 
tetrachloride, and is said to give prolonged 
protection up to 1500 deg. Cent., a tempera- 
ture some 100 deg. Cent. higher than the 
effective range of molybdenum disilicide. 
Such coatings, however, are even more 
brittle than the molybdenum disilicide coat- 
ings at room temperature. The other is the 
fact that alloys of titanium and columbium 
containing ternary additions of molybdenum, 
chromium and vanadium, show an oxidation- 
resistance some ten times that of unalloyed 
columbium. So far, little effort has been 
expended on the development of tungsten, 
tantalum, rhenium and columbium alloys. 
Among positive results, however, are the 
discovery that the addition of rhenium to 
tungsten causes room-temperature ductility, 
and the addition of titanium to columbium 
promotes fabricability. From the viewpoint 
of high-temperature application, there is thus 
a large and profitable region to explore ; and 
the paper contains thirty-five references to 
original work which can be consulted. 


Nitriding Combined with Induction 
Hardening of Low-Alloy Steel 

WHEN most low-alloy high-tensile steels are 
nitrided, the maximum surface hardness, 
even under optimum conditions, is about 
Rockwell C58. If lapping or grinding is 
necessary, the final surface hardness will be 
much lower. It has been shown by P. M. 
Unterweiser,* however, that by combining 
conventional nitriding with a high-frequency 
induction-heating cycle, the case hardness can 
be so increased as to approach that’ obtain- 
able only with Nitralloy steels, and the 
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* Iron Age, June 19, 1958, page 122. 











335 


reduction of hardness with depth is very 
much reduced. This has been shown by com- 
parative tests on A.1S.1.—-4340 steel, of 
composition as follows: C, 0:38-0:43 per 
cent ; Si, 0:20-0:35 per cent ; S, 0-040 per 
cent (max.); P, 0-040 per cent (max.) ; 
Mn, 0-60-0-80 per cent ; Ni, 1-65-2-0 per 
cent ; Cr, 0:70-0:90 per cent ; Mo, 0-20- 
0-30 per cent. Samples from lin diameter 
bar stock of this steel were hardened under a 
protective atmosphere and tempered to pro- 
duce four “‘core”’ hardness levels : R. C 20-21, 
24-25, 30-31, and 35-36. The temperature 
required to obtain R. C 35-36 was safely above 
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the nitriding temperature, ensuring that the 
samples would not alter in core 

during the nitriding cycle. This was con- 
ducted at 975 deg. Fah. (524 deg. Cent.) for 
twenty-five hours in a single-stage cycle, the 
rate of ammonia dissociation being main- 
tained between 20-30 per cent throughout the 
cycle. The hardness results for the nitrided 
cases at the four core hardness levels are 
shown, as a function of case depth, in Fig. 1. 
It will be seen that surface hardness > a 
function of core hardness. 

After nitriding, all samples were subjected 
to the same induction heating cycle—heating 
to 1600 deg.—1650 deg. Fah. (871 deg.—899 deg. 
Cent.) in 24 seconds and quenching in oil ; 
the time at maximum temperature being thus 
only a small fraction of a second. As a 
stress-relieving measure, all samples were 
held at 400 deg. Fah. (205 deg. Cent.) for 
one hour, and air cooled. The hardness 
values after this combined treatment are 
shown, as a function of case depth, in Fig. 2. 
The highest surface hardness was obtained 
on the samples with a core hardness of 
R. C 35-36. Even at the lowest core hardness 
level(R. C 20-21), aminimum surface hardness 
of R. C 62 was obtained, this representing an 
increase over the surface nitrided only of 
nearly 20 points Rockwell. The depth of 
zone affected by induction heating was 
0-062in. At the upper limit of case hard- 
ness, a hardness of R. C 60 was held to a depth 
of nearly 0-020in. A minimum of R. C 60 was 
held to a depth of 0:012in at the lower 
limit.. It is suggested that, when such steel is 
nitrided in the conventional manner, a 
maximum hardness of R. C 58 cannot be ex- 
ceeded because too great a quantity of the 
carbide-forming elements has been precipi- 
tated before nitriding. Induction heating 


bination. the presence of nitrogen con- 
tained in the case, additional nitrides are 
formed, accounting for the increase in hard 


ness. It is thought that steels of the En 24, 


25, 26 and 110 series should be similarly 
responsive to this combined treatment. 
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LETTERS AND LITERATURE 


Letters to the Editor 


(7 2 ee ee ee eee So 


SPEED RESTRICTIONS 


Sir,—I have read Mr. Livesay’s article on 
pages 246 to 250 with the usual enjoyment, 
but I feel constrained to comment on his 
reference to a point in British practice. He 
suggests that if a locomotive driver has for- 
gotten a written (or printed) notice of a 
special speed restriction at some point on his 
route, he is likely to run at normal speed at 
this point, with possibly dangerous con- 
sequences. That is not the case. All such 
restrictions are clearly marked on site and 
an additional warning is presented to the 
driver at a point that leaves him plenty of 
distance in which to slow down. The warn- 
ings are given by lamps specially erected for 
the purpose, or by appropriate use of the 
fixed signals. (If the driver ignores the 
signals, there is nothing to be done.) The 
object of the printed notice is to inform the 
driver of a temporary speed restriction that 
will mean delay and to suggest that he should 
endeavour to get some time in hand to offset 
it. It is not part of the signalling system. 

The attention commonly directed to printed 
notices when investigating accidents due to 
overspeed at formally restricted points is 
most misleading in its irrelevance. The right 
place to warn a driver of a temporary speed 
restriction is on the immediate approach to it 
and that is standard British practice. No 
printed notice could possibly be made into 
an essential safety measure if only because 
the necessity for imposing a speed restriction 
or a change of route may arise after some of 
the trains concerned have already made theif 
last scheduled stops before reaching the 
point concerned. The cause of the Milton 
derailment was not the forgetting of printed 
instructions, but the failure to note that the 
relevant fixed signals were clearly indicating 
a low-speed diversion. The driver of the 
train derailed at Sutton Coldfield was 
thoroughly familiar with the route and no 
reason was discovered for his failure to 
comply with the permanent speed restriction 
there. Whether he would have been helped 
bya printed reminder of something he had 
known for years seems doubtful. 

W. A. TUPLIN 


Sheffield, 
August 20, 1958. 


TRANSATLANTIC TELEGRAPHY 


Sm,—l have read your very interesting 
article on the centenary of transatlantic 
telegraphy in your issue of August 15, and I 
‘feel sure that many of your readers will have 
wondered who made these early Atlantic 
telegraph cables. Although the project of 
1858 was the product of the imagination and 
enthusiasm of the retired American business 
man, Cyrus Field, it is not generally known 
that the enterprise was largely financed and 
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the cable wholly manufactured in England. 
In fact, all of the core for the cable was made 
by the Gutta Percha Company of City Road, 
North London, where the first submarine 
telegraph cable between England and France 
was produced in 1850, and the armouring 
was shared by Glass, Elliot and Company of 
East Greenwich and Newall and Company of 
Birkenhead. The laying was shared by the 
British and Americans. 

Although the cable was short-lived the 
knowledge and experience gained in the 
manufacture, laying and operation of the 
cable led to the second and successful 
attempt eight years later. To carry out the 
project, the Gutta Percha Company and 
Glass, Elliott and Company were amal- 
gamated in 1864 to form The Telegraph 
Construction and Maintenance Company, 
Ltd., which not only produced two Atlantic 
cables but chartered the famous “ Great 
Eastern” to lay them in 1865 and 1866. 
Almost a hundred years later, Submarine 
Cables, Ltd., which had been formed in 1935 
to amalgamate the submarine cable interests 
of Siemens Brothers and Company, Ltd. (now 
Siemens Edison Swan, Ltd.) and The Tele- 
graph Construction and Maintenance Com- 
pany, Ltd., produced at Erith in Kent over 
90 per cent of the first Atlantic telephone 
cable which was inaugurated in 1956. 

To-day, Submarine Cables, Ltd., is pro- 
ducing a large part of the second Atlantic 
telephone cable to be laid between France 
and America in 1961. 

P. L. REED, 


Public Relations Officer 


Telegraph Construction and 
Maintenance Company, Ltd., 
August 18, 1958. 


RAILWAYS INTO ROADWAYS 


Sir,—The following extract from a paper 
read before the Electric Railway Society 
recently, entitled ‘“ London Bridge Rush 
Hour,” may interest your correspondents : 


London Bridge—Down Trains 
5.00-5.59 p.m., Monday to Friday 
Eastern Section (platforms 1-3) : 
Diesel-electric ... ... 
Calling—Electric... ... ... ... 42 (a) 


wa 


Total ... 50 
Central Section (platforms 8-10, 12-22) : 
Starting via Main Line : 
Electrie—Brighton, &. ... ... 10 
Suburban ... ... ... 16 (6) 
Via South London Line : 
Electric—Suburban ... ... ... 1S (c) 
Total ... 44 


(a) includes 39 ten-coach trains with 958 2nd class seats. 

(6) includes 3 ten-coach trains with 958 2nd class seats ; 
includes 13 eight-coach trains with 772 2nd class seats. 

(c) includes 12 eight-coach trains with 772 2nd class seats. 


G. T. Moopy 


Tulse Hill, 
August 19, 1958. 


Book Reviews 


Engineering Economics : Elements of Indus- 
trial Organization. By T. H. BuRNHAM, 
B.Sc., B.Com., A.M.I.Mech.E., and G. O. 
Hoskins, O.B.E., B.Com., M.Sc. Sir 
Isaac Pitman and Sons, Ltd., 39, Parker 
Street, London. W.C.2. Price 21s. 

Tuts book was written with a dual purpose— 
first, to give a knowledge of the economic 
system of production and distribution to the 
engineer who wishes to understand the general 
principles of the economic system of the 
organisation of which he forms a part, and, 
secondly, as a textbook for students working 
for Section A (Fundamentals of Industrial 
Administration) of the examination of the 
Institution of Mechanical Engineers, and 
that of other professional bodies. The 
Journal of the Institution of Mechanical 
Engineers described it as “the only book 
which covers the broad syllabus” of its 
examination, while the fact that this is the 
sixth edition would appear to indicate its 
usefulness. Written originally by Mr. Burn- 
ham, latterly Mr. Hoskins was associated 
with him. As the fifth edition appeared as 
long ago as 1940 it was obvious that with 
the many changes that have taken place a 
revision was necessary. However, the death 
of Mr. Burnham in 1952 postponed matters 
until Mr. Hoskins was able thoroughly to 
revise the whole book and to write a new 
chapter dealing with the way the State has 
invaded industry. 

A wide field is covered in this book, which 
begins with an explanation of the elements of 
economics, and then passes on to money, 
banking and exchange, followed by an 
investigation of Commonwealth and world 
resources ; it is somewhat disappointing 
to read that as regards the productivity of 
the miner the United Kingdom is behind 
both the U.S.A. and Germany. In consider- 
ing industrial evolution an interesting chart 
of the population of the British Isles from 
A.D. 1100 shows how rapid was the increase 
since the industrial revolution and the advent 
of steam, electricity and atomic power. After 
dealing with business organisation, an 
interesting chapter on the trade cycle is 
devoted to the consideration of the incidence 
of slumps and booms, and how the former 
can be handled, mentioning the methods 
adopted in various countries. The necessity 
for adequate control is stressed, and the 
value of statistics and charts is emphasised, 
a description of the various forms of charts 
in use being given. The subject of fore- 
casting and budgeting is also included in the 
chapter on control. Separate chapters are 
devoted to industrial legislation, and indus- 
trial relationships, in the former of which a 
description is given of the development of 
trade unions, to be followed by employers’ 
associations, while the value of arbitration 
is pointed out. Research and development 
work are given a chapter, and the question 
is raised as to whether research in a factory 
pays ; while it can be highly remunerative, 
much money may be wasted if the object of 
the research is not clearly defined. The book 
proceeds to investigate organisation of dis- 
tribution, and passes on to office adminis- 
tration, on which we find the view expressed 
that “ time and motion studies are useful in 
the office as in production, and the same rules 
apply ; for example, adequate allowances 
must be made for fatigue and rest pauses.” 
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We cannot help wondering how many offices 
are conducted on these lines. Passing now 
to the management function, the authors 
are of opinion that “attention has in the 
past been devoted too exclusively to the 
external forms of organisation, and insuffi- 
ciently to the human element on which real 
efficiency must finally depend.”” We agree, 
but other matters are also important and the 
authors recognise this, for although they 
give power of leadership as the first quality 
to be demanded in a manager, other necessary 
qualities are stated and these are so very 
comprehensive that we have not met the 
manager who possesses them all. We are 
interested in the specification given for per- 
sonnel rating for promotion to managerial 
rank. We are somewhat surprised that no 
reference is made to the way in which tech- 
nical colleges can help in the important 
matter of suitable training for efficient 
management. Two chapters are devoted to 
the important subjects of taxation and insur- 
ance, both of which are helpfully discussed. 
In the concluding chapter on the State in 
industry, Mr. Hoskins gives his personal 
views after setting out the general position, 
and how the State came into industry not 
only as the result of a war which necessitated 
centralised control of production, but also 
in periods of acute depression. In pre-war 
days, both Fascist Italy and Germany played 
important parts in industry, while the 
U.S.S.R. assumed actual control. In Britain 
the Socialist Government introduced nation- 
alisation to a considerable extent, including 
the Bank of England, the coal mines, the 
steel industry, electricity and gas production, 
railways and inland waterways, road haulage 
and overseas communications. Mr. Hoskins 
is of opinion that while some of these should 
remain under the State it would be unfor- 
tunate if others were made a political target 
and successively denationalised and then 
nationalised, and so on. 

The foregoing gives a brief outline of the 
vast field that is covered by a useful and 
readable work. The authors, fully realising 
that they could not deal comprehensively 
with it, have accordingly given at the 
end of each chapter the titles of books suit- 
able for a student who wishes to go further 
into the subject, these books being arranged 
in two categories : those which are (a) easy 
to read, and (b) more advanced works. This 
subdivision is very useful and might well be 
copied in other bibliographies. 

Mr. Hoskins has certainly done well in 
his thorough revision of the whole work, 
and in bringing all the statistics up to date. 
Engineering students who aspire to become 
executives will do well to study it, as well also 
as managers and supervisory staff who wish 
to understand the somewhat complex 
problems which have a profound effect on 
their profession. 


Irrigation and Hydraulic Design. Vol. 2: 
Irrigation Works. By SERGE LELIAVSKY. 
Chapman and Hall, Ltd., 37, Essex 
Street, London, W.C. 2. Price 294s. net. 

Tuis is the second volume of Dr. Leliavsky’s 

trilogy. The first volume appeared carly in 

1955, when we took the opportunity* of 

stressing the importance of the author’s 

undertaking, the excellence of his qualifica- 
tions and the breadth of his approach. In 
the intervening span of three years, he has 
acquired an even wider following of apprecia- 
tive readers in this country and lost none of 
his versatility, his attractive presentation, or 
of his intellectual enterprise. The first 
volume was entitled General Principles of 
Hydraulic Design. In this second volume, 


* Tue Enomeer, May 27, 1955, pages 743-744. 
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the hydraulic analysis and theery are, 
therefore, dealt with more briefly and more 
attention is paid to structural problems. 

Chapter 4 of the work, the first in this 
volume, is devoted to the design of regulators. 
It begins With two sections on the hydraulics 
—theoretical and practical—which will be of 
special interest to those readers to whom the 
first volume appealed. Dr. .Leliavsky has 
proved himself to be capable of absorbing 
new concepts as they are published by other 
pioneers, and indeed eager to apply new 
developments in basic mechanics both of 
fluids and of solids, and it is, therefore, a 
challenge to hydraulic researchers with 
definite views on modern developments to see 
the author’s use of such old formule as that 
of DuBuat. 

Following the sections on hydraulics, there 
are six sections on the structural design of 
regulators, with a discussion of the loads, and 
with many design details taken from the 
author’s own experience and from publica- 
tions which appeared in various parts of the 
world. Masonry, plain and reinforced con- 
crete design and the arrangement of regulator 
(or barrage) gates are all discussed in a 
manner which may be of interest to designers 
concerned with hydraulic structures in fields 
other than irrigation. 

Chapter 5, on “* The Design of Irrigation 
and Drainage Syphons,”’ begins by explaining 
that the spelling of “‘ syphons”’ indicates a 
common flaw in the habits of the Egyptian 
and Indian Irrigation services: ‘“* syphon” 
being the short name for an inverted siphon 
as employed in connecting two canals under 
a third. Again, a section on the hydraulics 
of such culverts or pipes is followed by 
several sections on the structural problems in 
steel, masonry (or mass-concrete), and rein- 
forced concrete work. Examples of the 
application of the author’s ideas are given in 
sufficient number to assist designers both at 
the senior and the junior levels. 

Weirs and chutes, flumed constrictions, 
spillway siphons, and sediment traps and 
excluders are dealt with in Chapter 6. There 
is a certain unevenness in standards—the 
old-fashioned diagram of weir discharge is 
followed by a more up-to-date discussion of 
form drag and boundary shear—but the 
examples of various structures quoted and 
illustrated are well-discussed in a manner 
based on first principles. 

Chapter 7, on the planning and design of a 
perennial irrigation scheme, is concerned 
with problems which mainly affect the 
irrigation engineer ; the location and design 
of canals and drains and of canal outlet 
works. Much information has been collected 
from agricultural engineering sources, largely 
in Egypt and in the United States, to provide 
the data on which the irrigation engineer is 
to base his work. 

The longest chapter of all is the last one, 
in Volume 2, on canal bridges—both fixed 
and movable—and aqueducts and gates. At 
the very start the author counters the objec- 
tion which inevitably comes to mind (that 
bridge design is hardly a part of irrigation 
engineering) by stating that 30 to 50 per cent 
of the working time of the design office in an 
irrigation service is devoted to bridges. 
Whatever views he may hold on that, the 
reader will find this chapter a model of the 
author’s work : it ranges over a wide variety 
of materials, design techniques and basic 
ideas, putting the working diagram or table 
or chart next to a discussion of recent papers 
which serve to stimulate the reader’s interest 
in the scientific basis of the day-to-day work. 
After a briefer section on pipe aqueducts, 
vertical-lifting steel gates are treated here 
because of their fundamental similarity to 
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steel bridges. Any engineer designing flow- 
control works on a large scale will be inter- 
ested in this section (part of which sum- 
marises two articles written by Dr. Leliavsky 
some years ago for this journal), and it might 
be noted by the way, that one of the illustra- 
tions—Fig. 698—contains a modest photo- 
graph of the author. 

Progress in engineering may come about 
in a variety of ways : as a result of new basic 
scientific discoveries, or in consequence of 
novel applications of an existing body of 
scientific knowledge, by a synthesis of the 
activities of specialists in hitherto uncon- 
nected fields, or by efforts of organisation in 
the field broadly called management. If 
management includes the art of inspiring 
men to do better work than before, it seems 
fair to claim that Dr. Leliavsky has made his 
contribution in all these ways. 


Automobile Electrical E Sixth 
edition. By A. P. Younc and L. Grirrirus. 
lliffe and Sons, Ltd., Dorset House, 
Stamford Street, London, S.E.1. Price 30s. 

THE Foreword suggests that this sixth edition 

of a work first published in 1933 draws 
“attention to more recent developments 

relating to p-n junction type rectifiers, 
electrical control in car transmission systems, 
and also impulse magnetizers.” In fact, the 
whole of the omissions from the fifth edition, 
observed in these columns on February 10, 
1956, persist; no automatic transmission 
control, not even the automatic system that 
has now supplemented the manual selection 
described for the Laycock - de Normanville 
overdrive, is described, and even the wholly 
electric Smiths transmissions escape reference. 
It now becomes necessary to point out the 
absence from the text of capacitance and 
motor-driven flashing light controllers, of 
engine heaters utilising the transformer iron 
losses, of sealed beam lamps with reference 
points for mechanical setting, of optical 
head-lamp setting devices, of resistance 
heating of glass, of transistorised receivers, 
and of fuel-burning heaters: We are still 
unable to reconcile ourselves to the neglect 
of double-lever contact breakers with one- 
lobe-per-cylinder cams, particularly since a 
picture of the Ford V-8 distributor still | 
appears and there is some discussion’of the 
influence on performance of the contact- 
breaker dwell period. Purchasers of the 
volume may wish to be advised that the 
promised treatment of impulse magnetisers is 
to be found on pages 348 ef seq. 


Books Received 


Electrical Furnaces. Edited by C. A. Otto. George 
Newnes, Ltd., Tower House, Southampton Street, 
Strand, W.C. 2. Price 35s. 


Electrical Maintenance and Repair. By J. L. Watts. 
Cleaver-Hume Press, Ltd., 31, Wright’ s Lane, Ken- 
sington, London, W.8. Price 21s 

Nuclear Reactor Kenta: Edited by J. B. 
Hoag. D. Van Nostrand , Ltd., 358, 
Kensington High Street. London, W.14. Price 51s. 
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schufer 20, Bestin' w. 3, Germany. Price DM.78.60. 


Metallurgical Abstracts. General. and Non-Ferrous. 
Vol. 24, 1956-57. Editor, J. S. Bristow. The 
ar of Metals, 17, Belgrave Square, London, 


Influence ~— for Continuous Beams. By W. C, 
Boyer and J. I. Abrams. Oxford University Press, 
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Price 80s. 
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Discharge Coefficient of an 
Elementary Steam Nozzle - 


By DENIS J. RYLEY AND HENRY BARROW* 


The discharge coefficient of an elementary convergent-parallel nozzle passing 
superheated steam at low pressure was determined by the authors by comparing 
the condensed efflux with the theoretical flow. An attempt was made to correlate 
the values thus obtained with values predicted by considering the growth of a 
turbulent boundary layer. The agreement was good for a small fall in pressure, a 
condition approximating to incompressible flow, but less satisfactory for a sub- 
critical back-pressure. Some —-< are advanced to account for the 
isparity. 


HE nozzle lies at the heart of the steam 
turbine and it was inevitable, therefore, 
that much experimental and theoretical work 
should have been done on nozzles during the 
early decades of the present century. This 
work is much too extensive to be quoted in 
detail here, but may be broadly summarised 
as follows. ie 
Early researches concentrated principally 
on relating discharge to flow area and 
terminal conditions (Rateau,! Gutermuth,’ 
et al.). In order to explore the state of the 
steam during the actual expansion, various 
methods were employed to measure the 
local value of some function of state. Thus, 
Batho* and Miiller* measured the variation 
of static temperature. Stodola,® Mellanby 
and Kerr,® et a/., made measurements of 
static pressure, while Léliger’? attempted 
both static and dynamic measurements con- 
currently. The need to establish reliable 
values for efflux velocities for nozzle profiles 
in common use led to a number of researches 
directed towards obtaining velocity coeffi- 
cients, some workers (Steam Nozzles Research 
Committee of the Institution of Mechanical 
Engineers,* Giffen and Crang,® ef al.) 
employed the impulse plate, while others 
(Christlein,’® et al.) favoured the reaction 
balance. As the contemporary outlook in 
aerodynamics began to influence workers in 
steam flow, the importance of the Reynolds’ 
number began to be recognised (Guy,” 
Dollin, et al.). In the meantime, the 
advantages of ait as a working fluid had not 
been overlooked and Wadlow,"* Stewart,'* 
Jude, Morley,” et al. had conducted 
researches with nozzles discharging air. 
Experiments directed to exploring super- 








* Department of Mechanical Engineering, University of 
Liverpool. 


Notasion.— 


M—Mach Number. 


8t = ie (Ueee— Up)dy.—Boundary layer displacement thickness. 
ere, 
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o= om, fev. U)dy.—Boundary layer momentum thickness. 
ore 
0 


H=8* /6—-Shape factor. 
2r,—Exit diameter. a 
Rep= U /@—e—Reynolds’ number. 
Rey= Uditte/ca—Reynolds’ number. 
U/ D+#/4D)—Nozzle geometry factor (see Fig. 2). 
w area. 


Suffices.— 


w—Wall. 

0— Mainstream. 
1—Noazle iniet. 
2—Nozzle exit. 


saturation in flowing steam form a distinct 
group presenting their own special problems, 
and this subject lies outside the scope of the 
present paper. 

Investigations into the growth and 
behaviour of boundary layers by aerodyna- 
micists have resulted in the accumulation of 
much knowledge which might profitably be 
employed to advance the study of losses in 
steam nozzles,!” and the time would seem 
ripe to attempt to apply some techniques, 
well-established for the case of air, to the 
case of flowing steam. 


SCOPE OF PRESENT EXPERIMENTS 


With this end in view, the authors decided 
to investigate, in the first instance, the case 
of an elementary nozzle form ;_ the conver- 
gent-parallel or “‘ quadrant” nozzle. The 
nozzle profile is shown in Fig. 2. This type 
of nozzle was chosen partly because of the 
high accuracy with which it can be manu- 
factured and measured and also because an 
analytical treatment for this profile had been 
published by Simmons."* Ramanns stated 
the discharge coefficient as a function of the 
nozzle geometry and the Reynolds’ number 
based on exit conditions. 

Since it was proposed to employ the 
perfect gas equations for certain of the 
calculations of theoretical discharge, it was 
necessary to employ 
as low a pressure as STEAM 
practicable, together 
with the highest pos- 
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It is not possible to obtain readily for a 
given nozzle a large exit Reynolds number 
variation. The viscosity, »,. is insensitive to 
temperature and only a small variation in 
density, ,, is possible. Moreover, the exit 
velocity, U,, can only be varied from sonic 
down to a value determined by the necessity 
of making accurate measurements of pressure 
difference across the nozzle. It was con- 
sidered that 2in of mercury was the minimum 
differential pressure needed to render insig- 
nificant the errors involved in reading the 
vertical manometer. This corresponds to an 
exit velocity of 330ft per second at the 
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Fig. 2—Nozzle profile 


minimum. The possible variation of 
Reynolds number was about 2-18 x 10°, i.e. 
from 3-72—1-54x10°. Tests were, there- 
fore, conducted: (a) with a pressure dif- 
ference across the nozzle of about 2in 
mercury, and (b) with a subcritical back 
pressure, representing, respectively, both 
incompressible and compressible flow. 


THEORY 


The presence of friction within the body of 
andfat the boundary of a flowing fluid reveals 
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was about 400 deg. 
Fah., the highest value 
obtainable from the 
independently-fired superheater under very 
light conditions of loading. 

It was also imperative to ensure that the 
end point of the expansion was within the 
superheated region to obviate any possibility 
of supersaturation. 

The general arrangement of the plant is 
shown diagrammatically in Fig. 1. It will 
be observed that no pumps were employed 
on the condenser and the condensate drained 
via a weir into a weighing tank. In this way 
gland leakage losses and irregular delivery 
were avoided and very close agreement 
obtained between original and confirmatory 
tests. 


Fig. 1—Diagrammatic arrangement of nozzle testing plant 


itself as a reduction in the mass discharge 
below the value which would be obtained in 
its absence. It is usual to regard the latter 
as a theoretical or ideal discharge and to 
define a discharge coefficient as the ratio of 
the observed to the theoretical value. It is 
now known that the boundary is more sig- 
nificant in reducing the discharge below the 
ideal than are irreversible actions within the 
main body of the flow. Accordingly, the 
view is taken here that the boundary layer 
is solely responsible for the losses and that 
it operates in this connection by reducing the 
effective exit area of the nozzle. [If it is 
assumed, therefore, that the mainstream 
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Fig. 3—Axial distribution of flow variables 


expansion is isentropic, the discharge co- 


efficient may be regarded as the ratio of 
effective to actual exit area. Hence, 


Cp ra 28s"? 
ya i (2r)* 
28%, _2Habs 
asa. Sasi 
To obtain the quantities 6, and 8,* it is 
necessary to solve the momentum integral 
equation, which for axi-symmetrical com- 
pressible flow is 
| =| 
"r’ dx 


d8 T4 8 H+2 dU, l deo 
(2) 


dx pU,2 2 U, ° dx are dx 

To solve this equation a step-by-step 
method has been employed, for which pur- 
pose the axial distribution of the quantities 
U, and ey may reasonably be calculated from 
the standard one-dimensional theory. 

Concerning the kind of boundary layer 
flow, evidently there will be initially a 
laminar layer, followed by transition con- 
ditions terminating in a turbulent layer, and 
a rigorous treatment would necessitate a 
tripartite calculation. In the present work, 
however, it has been assumed that a fully 
developed turbulent layer arises from the 
inlet section. 

The shearing stress was determined from 
the Squire-Young” relation 


(1) 


50k 8 59+2 36 loge Reo) « . GB) 
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which applies to a fully developed turbulent 
boundary layer on a flat plate. For the 
evaluation of Rey, the viscosity of steam 
was calculated from Sigwart’s”® expression 


u=(0: 1437+ 56) x 10-7 Ib per ft sec. (4) 


The axial displacement of stations for cal- 
culation was normally 0-2in, but was 
reduced to 0: lin for the convergence. 

The value to be assumed for the shape 
factor, H, was not readily evident. In earlier 
calculations a constant value of 1-2 was 
employed for all stations. Subsequently for 
the compressible case only a variable value 
of H ranging from 1-32 to 1-75 was em- 
ployed, the value being taken from data 
tabulated by Tucker* for an assumed 


velocity profile defined by a one-seventh 
power law. 

For 8* and 6 the expressions defined in 
the notation were employed as the case may 
be considered to be one in which the ratio 
of the boundary layer thickness to the local 
radii of curvature of the boundary is very 
small. The axial distribution of the various 
derived quantities is as shown in Figs. 3 and 
4. 

One of the objects of the present inquiry 
was to align the values of discharge co- 
efficient as calculated by boundary layer 
theory for diminished effective flow area 
with values of the coefficient as determined 
by traditional methods. In the latter case 
it has been usual to compare an actual 
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Fig. 4—Axial distribution of 6 and 5* (steam flow) 


measured discharge with an ideal theoretical 
value calculated as follows. 

Two ways of assessing ideal discharge 
have customarily been employed. One 
assumes that the fluid is a perfect gas and 
expands subject to the isentropic law pv’= 
constant. For one-dimensional irrotational 
flow this leads to the well-known equation 
of St. Venant and Wantzel. 
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The other method makes use of the mass 
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continuity equation for the controlling sec- 
tion, i.e. 


man 8s p (6) 


where v, is obtained from the tabulated 
properties of the gas or vapour and U, is 
obtained from 


U,=223-8V1,—h. (7) 


The values of J, and J, are those appropriate 
to the known terminal conditions. 

In cases where the pressure drop is very 
small and the fluid can be considered incom- 
pressible, equation (5) reduces to 


wen Ae [22 Pd 


For comparison with the values of dis- 
charge coefficient obtained with each of the 
above methods, the expression proposed by 
Simmons may also be employed. 


(8) 


2 
Cp=1 #082), ] 1=Tog.2 Jats 
? VRep, ‘al D’ 4D 

(9) 


This latter expression was obtained by an 
approximate solution of the momentum 
equation for incompressible laminar flow in 
bee: certain simplifying assumptions were 
made. 


RESULTS 


The comparative results, averaged for a 
number of tests, are as follows : 


Compressible flow: — lacompressible flow : 
P,—30 Ib per square inch abs. ... 44:6 Ib per square inch 
T,—424 WEP: phase ager gen 422 Fah. 
pr—Sub-critical 0 se ee 
rp — ve 2 
Rep, —3°T2x10 ... Tae 


Cp-~0-968 (St. Venant-Want- ... 0-976 (St. Venant-Want- 
zel, equation (5)) .» . 201, equation (5)) 
0-987 (Boundary dave . 0-987 ( Layer 
Theory, equation «+ Theory, 

0:961 (from Tabulated ||. at ” 
Properties) 
0-990(Simmons) ... ... 0-985 (Simmons) 

(Using water) 

Rep.— .. 1665 « 10° 


MAGNITUDE OF PROBABLE EXPERIMENTAL 
ERRORS 


As the several differences in the above 
results are small it is pertinent to inquire into 
the probable extent of the errors that could 
arise in reading the experimental quantities. 

The upstream pressure, p,, was indicated 
on a large bourdon gauge calibrated against 
a dead weight tester. It is thought that this 
gauge could be read to +0-1 Ib per square 
inch. A calculation indicates that an error 
of 1 per cent in p, would influence the dis- 
charge by $ per cent for the compressible 
case. The incompressible case would be 
virtually unaffected. 

The error in the measurement of 7, is 
negligible. 

For the incompressible case the most 
plausible source of error lies in the observa- 
tion of the mercury manometer. The 
accuracy of reading was thought to be at 
least 0-05in and an error of this magnitude 
may be shown to influence the flow by about 
1 per cent. This gauge was subject to con- 
tinuous Aevmmadye cup 

It is believ t the error in weighing the 
discharge is negligible. iis 


DISCUSSION OF RESULTS 


It is apparent that the agreement between 
the different methods of calculating C,, is 
fairly satisfactory for the case of incom 
sible flow, but rather less satisfactory for the 
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case of compressible flow. The disparity in 
the latter case may be attributed to a number 
of possible sources: (a) The discharge as 
calculated by the St. Venant-Wantzel equa- 
tion (5), is somewhat insensitive to the value 
of y. the value of y defined 
by the terminal conditions is 1-317 as com- 
pared with the commonly accepted value of 
i the Bo, emperors safer gs The objection 
may also made that the expansion is 
insufficiently far removed from saturation 
conditions to justify the use of equation (5). 

(6) The velocity U, and volume v, of the 
issuing steam required for equation (6) may 
be in error to the extent of the uncertainties 
in the tabulated values of the properties of 
steam. Thus the tolerance on the accepted 
value of enthalpy™ at the conditions em- 
ployed is about +1-5 B.Th.U. perpound. A 
cumulative maximum error for the end points 
of 3-0 B.Th.U. per pound is thus possible. 
representing a 5-5 per cent error in the isen- 
tropic heat drop. The corresponding per- 
centage error in U, and, therefore, in the 
discharge is 2:7. Similarly, the tolerance on 
the accepted value of volume is +0-04 cubic 
foot per pound allowing a percentage error 
in the discharge of 0-14. Whilst the latter 
error is negligible, the former may be very 
significant. 

(c) The quantities p, and U, for use in the 
momentum equation are appropriate to isen- 
tropic flow in the main stream and no cog- 
nisance is, therefore, taken of the effect of 

on these quantities. 

The following additional points arise in 
connection with the boundary layer growth 
calculations. 

No allowance has been made for the large 
curvature in diametral planes of the stream- 
lines in the convergent part of the nozzle. 
The pressure, velocity and density gradients 
which should properly be used in the 
momentum equation (2) are those at the 
edge of the boundary and they differ from 
the gradients calculated using the one- 
dimensional theory. For the sharply curved 
flow of the present investigation the occur- 
rence of a local adverse pressure gradient at 
the boundary near the end of the convergent 
section would give rise to a further thickening 
of the boundary layer and probably a reduc- 
tion in discharge coefficient. 

It has been assumed that the index of the 
power law defining the velocity profile is 
constant throughout the expansion at 1/7, 
but in fact the index decreases as the expan- 
sion proceeds. 

At is interesting to observe that Simmons’ 
analysis, which was for laminar flow, showed 
such close agreement with the present analysis 
based on equations (2) and (3) for turbulent 
flow. It is also noteworthy that the present 
work employing a compressible fluid showed 
such close harmony with results based on 
equation (9) which was developed from 
incompressible flow theory and the assump- 
tion of a different law defining the velocity 
profile. In his paper Simmons presented an 
experimental curve obtained using a water 
nozzle* in support of his analysis. The 
present authors thought it valuable to make 
a similar check on their own nozzle using 
water and the mean of some thirty-six tests 
is quoted above. 

Concerning the viscosity of steam there are 
three schools of thought following respec- 
tively Sigwart, whose equation (4) has been 
employed here, Hawkins, Solberg and Potter™ 
and Timrot and Vargaftik.% At low pres- 
sures the divergences between their respective 
results are small, The viscosity of steam is 
not a significant factor in the calculations, 
and its value was assessed using the local 
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free steam temperature for T, in equation 
(4). 


CONCLUSION 


The results indicate that for incompressible 
flow the value of the discharge coefficient 
calculated using boundary layer theory is in 
good agreement with the values obtained by 
other methods. For compressible flow the 
position is less satisfactory, but sufficiently 
encouraging to merit further investigation. 
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Chillerton Down Television Station, 
Isle of ‘Wight 


T= Independent Television Authority’s new 
transmitting station at Chillerton Down, 
Isle of Wight, is due to start regular programme 
service to-morrow, August 30, serving about 
2,750,000 people in the area between Weymouth, 
Newbury and Brighton, including about 1,000,000 
people in fringe areas. This station will be the 
seventh built by the Independent Television 
Authority and the LT.A. service area now 
includes 80 per cent of the population. 

Some interesting innovations are to be seen 
in the Chillerton Down transmitting station. 
The vision transmitters are of a new design in 
which the number of valves has been greatly 
reduced and the cooling system has been simpli- 
fied, under-floor ducting being dispensed with. 
After cooling the valves the air is extracted and 
discharged to reinforce the heating in the trans- 
mitter room (illustrated here), if required. The 
aerial, mounted on a 750ft triangular mast, is a 
twin-eight stack array (illustrated) which in this 
installation is used as a sixteen-stack. It gives 
directional radiation with a minimum of back- 
radiation southwards across the English Channel, 
the maximum radiation extending in an arc 
across the south coast of England. The aerial 
gain is of the order of 16 dB in the forward 
direction over an arc of 180 deg. It is proposed 
to use one pair of vision and sound transmitters 
as “ main,” with the other pair as “ stand-by,” 
so that the aerial, fed by a vision output of 4kW 
(and allowing for feeder losses), provides a 
vision E.R.P. (effective radiated power) of about 
100kW over the 180 deg. arc. The feeder cable 
between the transmitter and the aerial is sup- 
ported flexibly by rufmers and springs so that 
expansion can take place without any significant 
stress along the length of the run, and without 
recourse to expansion joints. 

The vision transmitter is a 4kW Marconi 
BD366, band-III equipment of simplified design 
and layout so that it can be maintained by 
relatively unskilled labour if required. It is 
designed to be capable of handling colour or 
black-and-white transmissions to either 405, 525 
or 625 line standards. An alternative version for 
completely unattended working is available. 

The transmitter is housed in three standard 
cabinets which stand side by side to form a 
continuous front of only 7ft 6in, the depth being 
3ft 9in. Viewed from the front, the right-hand 
cabinet contains the r.f. stages and the final 
stages of the modulator, with the cooling fan in a 
lower compartment. The central cabinet houses 
the low-power units, while the left-hand cabinet 
houses the main and auxiliary h.t. rectifiers and 
miniature circuit breakers. “Switching on” 


procedure is determined entirely by these circuit 
breakers and by only two contactors, which 
provide the necessary interlocks to ensure the 
correct sequence of operation, and give overload 
protection. In the unattended version, two addi- 
tional contactors provide for switching on the 
transmitter from a remote point. All doors and 
units giving access to high voltages are inter- 
locked by keys in conjunction with an earthing 
switch to safeguard the operating personnel. 

In the BD366 transmitter the kind of crystal 
drive used depends upon the user’s requirements ; 
it can be mounted in the centre cabinet or 
externally, as convenient. 

The drive output feeds into a single tetrode 
valve stage (QQV.0640) which operates as a 
tripler, and feeds an r.f. stage which is a tetrode 
valve (QV1-150A). The output of this tetrode 
drives the penultimate stage, which consists of 
four tetrode valves (QV1-150A’s) in parallel 
push-pull. The circuits linking the penultimate 
r.f. stage to the final r.f. stage are designed to 
give a wide band width. The final r.f. stage uses 
two CR-1100 tetrode valves in push-pull. The 
tank circuit for this stage has been combined 
with a vestigial sideband filter which shapes the 
response to give appreciable cut-off for the 
vestigial sideband, thus avoiding the use of an 
external filter, except in cases where C.C.I.R. 
standards are involved. For ease of tuning and 
maintenance, the tuned circuits are of open-line 
construction. 

The low-power stages are enclosed in the 
central cabinet and mounted on a sub-modulator 
chassis which contains the facilities for stretching 
synchronising signals and for linearity correction 
in the picture region. Stability of black level is 
ensured by the use of overall feed back and of 
noise-immune clamps in the sub-modulator. An 
inverter stage contained in the central cabinet 
provides for either a positive or negative-going 
modulation output from the sub-modulator. In 
the right-hand cabinet there are the modulator 
voltage amplifier, which consists of two tetrode 
valves (EL-34) and the cathode follower stage 
which uses three QV1-150A valves. The modu- 
lation output is applied to the grid circuit of the 
final r.f. amplifier. 

The main h.t. supply to the final r.f. amplifier 
anodes is provided by six xenon-filled valve 
rectifiers. The final r.f. amplifier screens and the 
anodes of the penultimate and first r.f. amplifier 
stages are fed from a further six xenon-filled 
rectifiers. The screens of the penultimate and 
first r.f. stages derive their h.t. supply from the 
same source, via a potential divider. The tripler 
anode and screen are fed from a metal rectifier. 
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Part of the transmitter room at Chillerton Down. The transmitter 

requires no under-floor ducting. The Marconi ‘* BD366,”’ 4kW vision 
transmitter is designed to handle colour or black and white transmissions with aerial gain o 
to 405, 525 or 625 line standards and to be simple to operate and maintain 


system 


The sub-modulator h.t. supply is derived from a 
regulated power supply unit, while the anodes 
of the modulated amplifier and its associated 
cathode-follower stage are fed from another 
xenon-filled rectifier. The screen voltages of 
these stages are stabilised. 


Main Particulars of BD366 Vision Transmitter 


Power output... ... 
Frequency range ... ; 
Modulation system 


. 4kW peak 
... Band III (170-224 Mc/s) 

. Positive modulation—405 lines 
Negative modulation—525 lines 
Negative modulation—625 lines 

Colour ais abl . ... Transmitter basically suitable for 
N.T.S.C. colour transmission 
1V double amplitude peak com- 
posite signal 
. Amplitude modulation at grids of 
final r.f. stage 
Monochrome and 405 lines colour: 
Full picture excursion up to 
2:7 Mc/s; above that, ampli- 
tude inversely proportional to 


Video input voltage ... 
Method of modulation 
Modulation capability 


frequency 

§25 and 625 lines colour : 
Full picture excursion up to 
4:5 Mc/s; above that, ampli- 
tude inversely proportional to 


frequency 
Power supply . Three phase, 4 wire, 380-440V, 
50-60 c/s. 
Power consumption ... ... About 14kW ame: 9 power factor 
Ambient temperature... ... Oto 40 deg. Cen 
Approximate weight ... . 40001b (ieiske) 
Dimensions ... . Height 7ft 
Width 7ft 6in 
Depth 3ft 9in 


The complete transmitting equipment, includ- 
ing the feeder and aerial systems, was supplied 
by Marconi’s Wireless Telegraph Company, 
Ltd., Chelmsford, Essex. The _ installation 
includes two 4kW band-III vision transmitters 
(BD366), two 1kW band-III sound transmitters 
(BD270A), combining units, programme input 
equipment (vision and sound), monitoring equip- 
ment, fiying-spot caption scanner, disc repro- 
ducer and microphone, test-gear and spares. 

Programmes will be carried to the LT.A. 
transmitter at Chillerton Down, 1.0.W., over a 
link provided and operated by the Post Office. 
This link is in two parts. One will carry the 
I.T.A. national network programme from 
London to the Southern Television Plaza Studio 
at Southampton. The other will carry the net- 
work programme, locally provided programmes 
and advertising material inserted at the Plaza 
Studio, to the I.T.A. transmitter at Chillerton 
Down. The link will be some 125 miles in length, 
most of which will be provided by microwave 
radio relays. Short connections between Row- 
ridge and Chillerton Down, and between 
Southampton telephone exchange and _ the 
Plaza Studio, will employ co-axial cables. 
Television signals will be transmitted by radio 
from the Museum telephone exchange in London 
to Rowridge, LO.W. A_ new 30ft aerial 
has been erected on the roof of the 
Southampton telephone exchange for the 
radio link to Chillerton Down. The London to 
Southampton system comprises : (1) a two-hop 
microwave radio-relay link, of 83 miles length, 
operating in the 4000 Mc/s frequency band and 
installed on the existing route from Museum 
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telephone exchange, London, via a repeater 
station at Golden Pot, near Alton, Hants, to the 
receiving terminal situated in the B.B.C. Tele- 
vision broadcasting station at Rowridge, Isle of 
Wight ; (2).a video link of 34 miles length on 
coaxial cable from Rowridge to the LT.A. 
station at Chillerton Down; (3). a single-hop 
microwave radio-relay link, of 18 miles in length, 
operating in the 2000 Mc/s frequency band, 
from the I.T.A. station at Chillerton Down to 
the Post Office telephone exchange in South- 
ampton ; (4) a video link of 14 miles length on 
coaxial cable from the Southampton telephone 
exchange to the Plaza Studio. The Southampton 
to Chillerton Down system comprises: (1) a 
video link of 14 miles length on coaxial cable from 
the Plaza Studio to Southampton telephone 





Post Office dish aerial on the 1.T.A. mast at Chillerton 


exchange ; (2) a single-hop 2000 Mc/s micro- 
wave radio-relay link, of 18 miles length, from 
Southampton exchange to Chillerton Down. 

To guard against interruption by failures 
during programme time, the equipment, with the 
exception of aerials, is duplicated throughout to 
provide two independent signal paths. 

The 4000 Mc/s radio equipment serving the 
Museum-Golden Pot-Rowridge link was de- 
signed, manufactured and installed by the Radio 
Experimental Branch of the Post Office Engineer- 
ing Department. At each transmitter the video 
signal is arranged to frequency-modulate an 
intermediate frequency carrier of 60 Mc/s which, 
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in turn, phase-modulates a travelling-wave valve 
driven by a 4000 Mc/s carrier. A second 
travelling-wave valve further amplifies the micro- 
wave signal to produce an output power of about 
1W. At each terminal receiver the microwave 
signal is translated to the 60 Mc/s intermediate 
frequency range by means of a crystal mixer. 
Amplification at this frequency is followed by 
demodulation to recover the video signal. At 
each repeater similar techniques are used except 
that the intermediate frequency signal, instead 
of being demodulated, is amplified and caused 
to remodulate the travelling-wave valve. The 
frequency of microwave carrier driving this valve 
differs by 72 Mc/s from that incoming to the 
repeater. Waveguide branching filters are used 
for combining the outputs of the transmitters and 
repeaters with those of the radio link provided 
on this route for the B.B.C. The inputs of the 
receivers and repeaters are combined in similar 
fashion. This enables the use of common aerials 
and aerial feeders for the I.T.A. and B.B.C. links. 
The aerials are paraboloid dishes, each of 10ft 
diameter and with waveguide feeders. The aerial 
at Museum Exchange is 70ft above roof level, 
at Golden Pot 200ft to 300ft above ground, at 
Rowridge 70ft up the B.B.C. mast. 

The 2000 Mc/s radio equipment serving the 
links between Chillerton Down and Southampton 
was provided and installed by The General Elec- 
tric Company, Ltd., Coventry, under Post Office 
contract. At each transmitter the video signal 
is arranged to frequency-modulate a 70 Mc/s 
intermediate frequency carrier which is amplified 
and then translated to 2000 Mc/s by means of a 
triode valve mixer. Amplification at this 
frequency is by use of triode valves in two stages, 
to produce an output power of about 2W. At 
each receiver the signal is translated to the 
70 Mc/s intermediate frequency range by means 
of a crystal mixer ; and, after amplification, is 
demodulated to obtain the video signal. Coaxial 
type branching filters are used for combining the 
transmitter outputs at each station. The receiver 
inputs are combined in similar fashion. At each 
station two coaxial aerial feeders are used ; the 
one serving the transmitters and the other the 
receivers. The 12ft diameter paraboloid dish 
acts as a common aerial for transmitting and 
receiving. The feeders enter the launching units 
which illuminate the paraboloids so that the 
radio signals being sent and received at a station 
have orthogonal polarisation, thus avoiding 
interference between transmitters and receivers, 
The aerial at Southampton Exchange is 30ft 
above roof level and that at Chillerton Down is 
160ft up the LT.A. mast. 
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been issued by the United Kingdom 
Energy Authority. The summary of conclusions 
states that the coincident failure of the high- 


No. 5 turbo-generator to overspeed and ulti- 
mately to disintegrate. The cause of the jam- 

ing of the valves was the presence of fragments 
of chilled iron shot that had been carried into 
the valves by the steam system. The board of 
inguiry has not been able to find out how the 
substantial quantity of chilled iron shot entered 
the system, and expresses the opinion that this 
information is not essential to its conclusions. 
It is recommended that in order to avoid future 
accidents of this kind additional precautions 
should be taken to ensure that hard materials 
do not get into the system, and that the steam 
plant in the remainder of the station should be 
examined before commissioning to make sure 
that it is free from shot or other harmful material. 
It is thought that it would be desirable for future 
governor or runaway stop valves to have glands 
or spindles faced with material harder than any- 
thing that could “arise” in the system. The 
operation of the governor valves should be 
sneaaved daily by reducing and restoring the 
alternator load in such a way as to show a Sig- 
nificant movement of the valve spindle, and the 
runaway stop valves should be operated monthly 
by using the manual trip mechanism, after 
removing load from the alternator. When 
rapid shutting down of the generator is required 
for other than instant emergency, the board 
thinks that the load should be reduced from the 
electrical control room by means of the remote 
governor speed control at its maximum installed 
rate of operation, and that the turbine driver 
should be told of an impending shut-down. A 
strong wall is described as desirable between 
turbines and control rooms containing instru- 
ments essential for the reactor. The remaining 
recommendations made by the board in its 
report are: (a) the CO, gas main should be 
duplicated where it passes through the turbine 
house ; (6) there should be a wall between the 
CO, tanks and the turbine house ; (c) barriers 
should be installed in cable ducts and pipe 
trenches to prevent water from flowing from the 
turbine house to other parts of the plant; (d) 
drainage should be examined to make sure that 
water cannot “ back up” into the cable ducts 
and machine pits; (e) the intakes to the air 
cooling system for the biological shield should be 
repositioned so that they cannot become 
immersed, 


Aircraft Noise Limitation 


Tue Minister of Transport and Civil Aviation 
has issued a statement on the noise allowable at 
airports in built-up areas. According to the 
statement, the technique of noise measurement 
has been standardised. Any aircraft, the noise of 
which is not “comparable with” that of 
commercial piston-engined transports (this is 
understood to mean any aircraft more noisy than 
those transports), will only be allowed to operate 
into United Kingdom airports under restrictions 
intended to minimise disturbance on the ground, 
but, apparently, the restrictions will be such as 
to admit machines which have been subjected 
to “every possible attempt to silence them.” 
Accordingly, a flight by the Tu.104 into London 
Airport with the object of establishing operating 
techniques to avoid excessive noise would be 
welcomed. Aeroflot services to Western Europe 
may therefore include flights to Britain, and 





those of B.E.A. be extended to Moscow. An 
example of the restrictions that may apply is 
afforded by those under which Pan-American 
World Airways operate the Boeing 707-120 from 
New York International Airport, and under 
which they will also perform experimental 
and crew training flights at London Airport : 
(a) operation during “ waking’’ hours ; (6) in 
good weather only (presumably visual flight 
rules); (c) gross weight not more than 190,000 Ib; 
(d) piloting techniques to be such as to minimise 
the “ effect of ’”’ noise on the ground. 

We are advised that there is no objective 
standard of acceptable aircraft noise, and it is ex- 
pected that it will continue to be necessary for indi- 
vidual designs to seek the Minister’s approval. 


Actuator and Power Feed Device 


AN electrically controlled device which can be 
adapted as either an actuator or a power feed 
unit has been recently introduced by Numation, 
Ltd., The Brackens, London Road, Ascot, Berks. 
In this device there is incorporated in a single 
unit an air power cylinder, a hydraulic control 
cylinder and a hydraulic valve mechanism which 
serves to stop, release pr meter the flow of fluid 
from one side of the hydraulic system to the 
other and thereby control the energy of the air 
cylinder. 

In the actuator construction the hydraulic 
mechanism is designed to arrest the traverse 
instantly against the full thrust of the air cylinder 
plus a rated margin to cover external inertia 
loads. Being double-acting the unit holds its 





Electrically controlled actuator or power feed device 
incorporating a pneumatic power cylinder and hydraulic 
control cylinder 


position against forces applied from either 
direction. The hydraulic lock is self-sustaining 
in the absence of both air-line pressure and con- 
trol current, so that the unit remains effective in 
the event of failure of the services. 

The cylinder-head incorporates solenoid- 
operated controls for the air and hydraulic func- 
tions, together with a number of traverse- 
actuated switches which can be preset to “‘ make ”’ 
or “ break ’’ at any precise point in either direc- 
tion of stroke. 

The traverse switches may be wired into the 
circuit of either solenoid to provide preset direc- 
tional or positional control. These switches may 
also be wired into external circuits for remote 
signalling of position, or for the interlocking 
actuation of other elements of the same plant. 
Where over-riding manual control of the power 
traverse by push-button is necessary the unit is 
capable of being “* inched *’ in increments as low 
as 0-02in to 0-03in. 

A typical actuator which is shown in the photo- 
graph above has a net thrust of 1000 Ib using an 


air-line pressure of 80 Ib per square inch, and a 
traverse time of 1-14 seconds. The working 
stoke is 24in, and the unit is designed for operat- 
ing valves in a processing plant. 

When used as a power feed device positive 
hydraulic locking is replaced by metered fluid 
flow so that a two-speed traverse is provided, the 
slower speed being finely adjustable. This version 
of the device is applicable to machine tools where 
the electrical arrangements can be adapted to give 
a machine a completely automatic cycle. Its 
traverse-actuated switches can also be used for 
the interlocking control of other elements of a 
machine. It is claimed that with such devices 
preset positions of speed change and reversal of 
traverse are repeated within a few thousandths 
of an inch. 


Self-Opening Diehead 


A NEW model “ Coventry ’’ diehead now being 
made by Alfred Herbert, Ltd., Coventry, has been 
specially designed for use on single-spindle auto- 
matics such as the Brown and Sharpe No. 00G, 
B.S.A. No. 48 and C.V.A. No. 8 machines. It 
will cut threads from 12 B.A. to din Whitworth, 
and as it has a hollow shank, screws of any length 
can be cut. This style ‘“‘ XT” diehead, as it is 
named, is also equipped with external tripping 
mechanism which eliminates the possibility of its 
opening due to centrifugal force produced by the 
very rapid indexing of the turret on high-speed 
machines. 

A particular advantage claimed for this tool is 
its ability to cut short threads, as it can be set to 
trip almost immediately the dies commence 
cutting. The diehead is fitted with a spring- 
cushioned shank which provides lateral movement 
in both directions to compensate for the slight 
difference which may exist between the pitch of 
the thread and the forward motion provided by 
the feedcam. This cushion-action ensures a good 
start to the thread and with the substantial 
sliding dogs, provides an easy sliding movement, 





Self-opening diehead with external 


suitable for cutting threads from 12 B.A. to fin 
Whitworth 


ensuring long die life. The spring pressure can be 
varied. 

The diehead illustrated herewith uses the same 
dies as fitted to all din “ Coventry ’’ dieheads, so 
that the standard die grinding fixture and height 
gauge can be used for regrinding. The dieheads 
can be used effectively on small capstan and 
centre lathes where the external tripping mecha- 
nism facilitates the cutting of short threads. 
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Pan Mixer for Concrete 


A PAN mixer with a mixed -batch capacity of 
10 cubic feet is now being manufactured in this 
country, from a Continental design, by Millars’ 
Machinery Company, Ltd., Thorley Works, 
Bishops Stortford, Herts. The machine is known 
as the “‘ Universal ’’ mixer, and is considered by 
the makers to give a very uniform mixing for a 





The mixing pan showing the three flexibly mounted mixing blades and wall 
discharge door is partly open 


and base scrapers. The 


considerable variety of materials. For instance, 
mixtures for concrete, mortar or soil stabilisation 
can all be handled, and it is considered that 
when mixing concrete, for example, the efficiency 
of the mixing does not depend on the water 
content of the mix. For ordinary concretes, a 
mixing time of thirty seconds is stated to attain 
homogeneity of the mixture. Thus the short 
mixing time gives the machine a correspondingly 
high output. 

The two illustrations accompanying this article 
give a good idea of the machine. The pan rotates 
in a clockwise sense, and three mixing blades, 
mounted on a common shaft, rotate anti-clock- 
wise. The shaft on which the blades are carried 
is eccentric to the pan, and the circle swept out 
by the three blades is roughly two-thirds of the 
diameter of the pan. The discharge door is at 
the centre of the pan ; it is shown partly open 
in the fillustration above, and it will be seen that 
the area swept by the blades, as indicated by the 
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blade in the foreground, extends over the door 
and to the pan wall in the background: Note 
also a scraper blade on the right scraping the 
Sad a Ot Pa ENS eee 
wall. 

The three rotating blades rub on the bottom 
of the pan. They have hardened tips, which can 
be renewed. Further, they are flexibly mounted 
and thus can deflect if some obstruction is met 

with in the mixer. The 
two scraper blades are 
also flexibly mounted. 
The pan rotates at 11 
r.p.m., and the set of 
three blades rotates, in 
the opposite sense, at 48 
r.p.m. A12h.p. Ruston 
engine powers the mixer; 
it runs at 1500 r.p.m., 
with a 2 : | reduction 
gear, giving a take-off 
shaft speed of 750 r.p.m. 
There is then a centri- 
fugal clutch, and a chain 
drive to the mixer input 
shaft, where a train of 
bevel and spur gears give 
the operating speeds 
quoted above at the mix- 
ing blade shaft and the 
pan. The pan is driven 
through a gear ring, 
which is under the guard 
which can be seen at the 
base of the pan in the 
illustration below ; note 
also the rollers carrying 
the pan. The hand crank, which can be seen in 
this illustration, operates the discharge door in 
the base of the pan ; the loading bucket and its 
operation will also be clear from this illustration, 
Water is supplied from a 14-gallon tank, also 
shown. 

The pan of the mixer is fabricated, other major 
components being fabricated or cast. The weight 
of the machine is 3 tons 5 cwt. An electric motor 
may be used as an alternative source of power, 
and a mobile version is in course of design. 


100ft-High Portable Mobile 
Tower 


AN interesting application of the lightweight 
portable “ Zip-up”’ design of staging manufac- 
tured by Access Equipment, Ltd., Maylands 
Avenue, Hemel Hempstead, Herts, was demon- 
strated by the firm last week. It will be recalled 
that in one form this staging comprises collapsible 





This pan mixer gives a mixed quantity of 10 cubic feet of concrete, The mixing time is only thirty seconds 
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box-form frame assemblies which are built up of 
aluminium tubes. When the hinged frames are 
opened. out to form a box staging frame they 
are held rigidly in position by side struts fitted 
with self-locking hook ends and a ladder section 


which provides a diagonal strut, Successive 
frames are locked one on top of the other by 
spigots which register in the mating tops and 


bottoms of the vertical side tubes. "iecales to 
suit special purposes can be built up quickly, 





of 
N.V., Amsterdam, which specialises 

cleaning and restoration of buildings. 
structure is intended for use when cleaning and 
renovating the interiors of high buil such as 
cathedrals, and the makers were d upon to 
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distributed load of 1 ton or 150 Ib per square 
foot. platform is fitted with guard rails all 
round and it is used as a working floor for a 
30ft high mobile tower which is also built up of 
standard stairway frame members. This upper 
tower is mounted on lockable castors and it can 
be mancuvred over the whole of the platform as 
required. When necessary, the whole tower 
assembly can be readily lowered from its jacks 
and moved by cight men to other working 
positions in a building. As the upper, or mobile, 
tower weighs only 450 Ib, an ample safety margin 
is provided for supporting cleaning and other 
equipment on the main platform. 

The eleven “ Zip-up”’ stairway sections from 
which each tower is built have a plywood walk- 
way between the respective stair heads and feet 
so that men can safely ascend and descend the 
structure. During erection and dismantling of a 
tower, a pole crane is clipped on the side mem- 
bers of the topmost frame to facilitate the raising 
and lowering of the parts. If required, the 
standard members of the structure can be used 
in any required combination to suit particular 
classes of work carried out by the contractor in 
different shapes and sizes of buildings. When all 
of the component parts of this structure are 
dismantled and folded they can be transported 
between sites in one pantechnicon only. 


High-Performance Electrical 
Connectors 


Some time ago the Plessey Company, Ltd., 
formed the intention of meeting the demand in 
this country, particularly from the aircraft 
industry, for electrical connectors compatible 
with contemporary United States equipment. It 
was at first proposed to make components under 
licence from a successful United States manufac- 
turer, but it was found that the number of differ- 
ent parts required would be so large that pro- 
duction in the quantities required was out of 
the question. The possibility was therefore 





Each half connector consists essentially of a silicone 
rubber moulding bonded into an aluminium shell 


examined of designing a connector interchange- 
able with both AN (Army/Navy) and MS 
(Military Specification) plugs and sockets, but 
with a quality so high that it would satisfy all 
the different performance requirements relevant 
to such equipment. By the use of a silicone 
rubber, having mechanical, chemical and electrical 
properties of a high order, for the moulded 
body of the connector, it has been found prac- 
ticable to achieve this, and the result will shortly 
be available as the “ U.K.-AN”’ range of elec- 
trical connectors. They meet the requirements 
not only of specification Mil. C-5015-C. but also 
of the Ministry of Supply EL1834 for aircraft 
use and Radio Component Specification 321 : 
accordingly, it is hoped that they will prove 
valuable for N.A.T.O. equipment, and it is 
already intended that they shall be standard on 
British fighting vehicles. The “ free ’’ part of the 
connector replaces both the plugs AN 3106 and 
AN 3108 while the “ fixed” part replaces the 
three sockets AN 3100, AN 3101, and AN 3102 ; 
since the performance is adequate to match all 
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the types A, B, C, D, E (environment resistant) 
and K (fireproof), for any particular arrangement 
of conductors two items in store suffice in place of 
thirty (five times six). The numbers of parts in a 
completely provisioned inventory would, we are 
advised, be about 13,200 and 800 for AN and 
U.K.—AN respectively. 

The design of the new connectors is unusual 
in that the plug pins and socket inserts are not 
permanently attached to the two halves of the 
connector ; on the contrary, they are supplied 
loose. To assemble a connector, the cables are 
each fitted with one of the silver-plated pins or 
inserts as necessary, by soldering or, preferably, 
by crimping; since all the terminations are 
separate at this stage, each joint can be inspected 
without difficulty, and there is no likelihood of 
solder or flux entering the connector itself. The 
terminated cables are then pushed into the 
moulded body of the connector ; a hand tool is 
available for use in the field to fit one con- 
ductor at a time. The cable itself enters the 
moulding to a depth of several diameters, so that 
forces applied to the wire are not transmitted to 
the terminal—this feature does away with the 
need for any accessories to secure the cables 
mechanically ; a force of the order of 30 Ib wt. 
is needed to pull a single conductor free. If 
screening is needed it can be secured to the 
male thread on the back of the shell. The shells 
are of aluminium, and the coupling nut of 
aluminium bronze, with the result, it is claimed, 
that seizing of the threads as a result of heating 
is not experienced. The female part can be 
sealed on to a bulkhead or provided with one of 
two removable flanges ; the socket inserts or 
plug pins can be in either half. 

As has been stated, these connectors qualify 
widely for military employment, but for the 
benefit of those interested in commercial applica- 
tions it may be retailed that the tests satisfied 
include functioning between -—65 deg. and 
+190 deg. Cent., resistance to 1100 deg. Cent. 
flame for fifteen minutes while carrying rated 
current, immunity to salt water and kerosene, 
air leakage through and round installed con- 
nector to be less than 1 cubic centimetre per hour 
at 20 1b per square inch, and leakage less than 
1 microampere for 5kV at sea level or 2kV ata 
pressure equivalent to 70,000ft. The connectors 
are available in five contact sizes with current 
ratings of 12, 24, 50, 100 and 170A respectively 
for temperature rise below 40 deg. Cent. for 
fully wired plug and socket. 


Heat-Treatment Plant 


A NEW central heat-treatment plant placed in 
service at the Darley Dale works of Firth- 
Derihon Stampings, Ltd., is designed to handle 
all the production requirements of that works 
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and the firm’s Tinsley works. It has enabled a 
reduction of some 50 per cent to be made in the 
labour force and the new plant has a quarter of 
the number of furnaces to those previously used in 
operation. The plant replaces a producer-gas- 
fired forge reheating and small batch heat- 
treatment furnace installation used satisfactorily 
at the Darley Dale works up till 1956. Then it 
was decided to change over to the use of town gas 
and modernise the furnace equipment in view 
of the need for much greater accuracy in heat- 
treatment procedure with the whole range of 
high-quality alloy and carbon steels, nickel-based 
and titanium alloys. 

The first stage in the modernisation programme 
was the laying of a 12 mile long, 15in diameter, 
high-pressure town gas main from Chesterfield 
via Matlock to the Darley Dale works ; the 
installation of a new high-capacity town gas 
meter and governor house; and extensive 
modification of the internal distribution gas 
main. The new plant was designed jointly by 
Gibbons Brothers, Ltd.; Honeywell Brown, Ltd.; 
Hartons, Ltd.; and members of the Brown-Firth 
Research Laboratory. It includes three Gibbons 
dual-system treatment furnaces ; two Gibbons 
tempering furnaces ; an oil quenching machine ; 
a Gibbons-Van Marle turntable charging 
machine ; loading tables and special cooling 
tables ; an instrument control room; and a 
centralised waste gas discharge system. 

A photograph we reproduce shows the general 
layout of the plant. All of the furnaces are 
lift long, 6ft 6in wide, and have a height of 
3ft 3in to spring line of arch in the doorways. 
Furnace loads up to 5 tons weight are handled. 
These dual-system furnaces have normal opera- 
ing temperature ranges of 200 deg. to 750 deg. 
Cent., with forced recirculation, and 750 deg. to 
1250 deg. Cent. without forced recirculation. 
The tempering furnaces have normal operating 
temperature ranges of 200 deg. to 750 deg. Cent. 
with forced recirculation. 

All furnace temperatures are electronica'ly 
controlled bya fully automatic electro-pneumatic 
system for which the Honeywell-Brown control 
instruments are housed in a centrally positioned 
air-conditioned instrument control room. The 
tempering furnaces are two-zone controlled and 
the dual-system furnaces single-zone controlled. 
Temperature distribution throughout the furnaces 
is held to extremely fine limits and is indicated 
and recorded at any six points in each furnace. 

All of the furnaces are fully instrumented and 
controlled to safeguard against failure for any 
reason. Compressed air for the pneumatic 
control equipment is supplied from duplex air 
compressors and receivers controlled from the 
instrument room. Kent gas-flow recorders are 
used to record gas-flow rates, and total gas con- 
sumptions of each furnace. Waste gases from 
the furnaces are collected through a central 





General layout of heat-treatment plant, showing the rotating charging machine withdra a batch of 
turbine discs from — sie 


the oil quench 


machine 
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overhead main and discharged into the atmo- 
sphere by a high-capacity exhaust fan into a 
chimney stack. 

The oil quenching machine, of fully enclosed 
construction, has automatic door operation. It 
incorporates means for automatic lowering and 
lifting of loads and for variable, controlled oscilla- 
tion of the load during the quench period. For 
cooling the oil in this machine, the oil is drawn 
from the top of the tank, passed through a water- 
cooled cooler, and returned by distribution ducts 
in the tank base. The oil cooler is capable of 
dealing with 27,000 gallons of oil per hour, using 
12,000 gallons of water per hour. 

The charging machine used in conjunction 
with the loading tables, furnaces and oil quench 
machine is of four-arm turntable design, and 
accommodates 5-ton loads. It is electrically 
operated and has four motors for the individual 
hoisting, lowering, charging and discharging, 
traversing and rotation motions. Power is 
supplied to the machine via a motorised cable 
drum unit, mounted on the charging machine, 
the feed cable being laid down in a small duct 
below floor level. 

The general plant layout has been designed for 
the efficient handling of large and small batches 
and to eliminate manual handling, as the plant 
has to deal with forgings varying in weight from 
a few ounces up to about 8001b. All incoming 
forgings are delivered into a reception bay in 
stillages by forklift trucks. Battery-operated 
stillage trucks are used for the movement of all 
loads in the storage area and between the storage 
area and the loading tables ; after treatment the 
trucks move loads to an adjacent inspection 
department. In the main heat-treatment bay, 
electric overhead cranes are used for assembling 
the heavier forgings on the loading tables, &c. 
Dependent on the weight and section of the 
forgings to be treated they are loaded either into 
special heat-resisting furnace trays or on to heat- 
resisting bearer bars. After a load has been 
assembled on the loading table it operates as a 
unit throughout all subsequent operations in the 
heat-treatment department. 


Roller Straightening Machine for 
Sections 

AN eight-roll roller straightening machine 
made by the Bronx Engineering Company, Ltd., 
Lye, near Stourbridge, which is illustrated below, 
is capable of handling mild steel angles from 
ljin up to 3in by 3in by 4in, squares from 4in 
up to 1}in, and other mild steel sections of equi- 
valent modulus. The machine has a main hous- 
ing of welded steel construction, with the wearing 
plates and bush shells welded in position before 
machining. The main 35 h.p. motor is fitted 
with reversing control gear and drives a two- 
speed change gear unit giving operating speeds of 
100ft and 180ft per minute. 

The top four rolis have means of individual 
adjustment vertically and horizontally, vertical 
adjustments being made through the hand- 





Eight-roll roller straightening machine for sections 
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wheels to be seen in front of the machine. 
Horizontal adjustments are made at the rear of 
the machine and clear indicators are pie: 
to show the roll settings. 


Hollow Pressure Die Casting 
Without Cores 


A NUMBER of advantages are claimed for a 
new method of producing hollow pressure die 
castings without the use of internal cores, which 
has been developed by Robar Products, Ltd., 39, 
Park Street, London, W.1. In this process the 
molten metal is injected into the die cavity in 
the usual way and when a predetermined wall 
thickness has solidified the excess molten metal 
is withdrawn by a partial vacuum created by the 
retraction of the injection plunger. This with- 
drawal of the molten inner mass of metal leaves 
a clean hollow casting with a wall of any required 








Machine for making hollow pressure die castings 
without the use of cores’ 


thickness. It enables shorter cycle times to be 
worked than normal with orthodox processes, 
eliminates need for complicated dies with retract- 
ing cores, and enables the ready manufacture 
of many forms of hollow castings not hitherto 
possible with pressure die casting machines. 

In order to achieve the rapid cooling of the 
injected metal the dies are water cooled to main- 
tain them at a much lower temperature than is 
usual with pressure die casting. In addition to 
enabling short cycle times to be used this cooling 
makes possible a relatively short “ dwell ’’ time 
for the metal in the die and reduces the corrosive 
effect of the molten metal on the die cavity wall. 
For this reason special steels need not be used 
for the manufacture of the dies, and tests have 
shown that ordinary mild steel dies have a long 
effective life. It is stated that with the process 
hollow castings with a wall thickness as low as 
0-005in to 0-010in can be produced, but in such 
cases there is possibility of wall collapse owing 
to atmospheric pressure when the plunger is 
withdrawn to evacuate the casting. Normally, 
wall thicknesses below 0-050in are not recom- 
mended for strength reasons. 

The first production machine developed for 
this die casting process has been in operation 
for some time and it can be seen in the accom- 
panying illustration. It is generally of a simple 
conventional design, operated by compressed air 
throughout, and it is controlled by a system of 
air valves which can be set to give the required 
sequence of machine movements and cycle times 
This pneumatic control equipment is housed in a 
separate cabinet and to the machine 
through eight air lines. Die cooling is effected 
by a flexible connection to a normal domestic 
water supply. 

The moving platen is actuated by a toggle 
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mechanism operated by a pneumatic cylinder. 
In the sequence of operations molten metal flows 
by gravity from the pot to a sleeve which is 
situated in line with the injection cylinder. A 
valve in this supply line cuts off communication 
between the sleeve and the pot before the injection 
stroke takes place. When injection has been 
completed the plunger is retracted after the 
necessary dwell period and evacuates the molten 
metal in the casting into the sleeve. This metal 
in the sleeve is maintained in a molten condition 
so that when the supply valve to the pot is opened 
at the start of the next cycle, the sleeve has only 
to be “* topped up.” 

When it is required to produce castings having 
higher quality surface finish than usual, provision 
has been made in the automatic sequence for 
evacuating the die cavity immediately before the 
metal is injected. Such castings have dense 
surfaces which can be easily polished for plating 
if required. If a casting with an increased wall 
thickness on one side is required, this can be 
achieved by introducing a short pause during 
the evacuation period. This allows more metal 
to adhere to the side of the cavity at which 
evacuation is being effected. 


Hydraulically Driven Bending Rolls 

PARTICULARS have been received from John 
S. Young and Co., Ltd., Maryville Avenue, 
Giffnock, Glasgow, of a hydraulically driven 
bending roll which is now being made to handle 
a range of mild steel plates from 39in wide by 
tin thick to 12in wide by 4in thick. This machine, 
of steel construction, is seen in the accompanying 
illustration, and is designed for ease and safety in 
operation. The drive is totally enclosed in the 
base, and the arrangement of the rolls off-centre 
towards the rear of the machine gives the operator 
ease of access to the workpiece, with ample clear- 
ance between the rear bottom roll and the floor. 

The machine, known as the “ Genelin ” model, 
is fitted with a 4}in diameter top roll and 4in 
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thick 
diameter bottom rolls, 394in long. 
settings are made with individual end 
through handwheels, and the poin 
used at each end to indicate pp Position facilitate 
parallel setting. When 
rings on the machine, either end 
can be released for removal of 
of the rolls are mounted on “ Skefko 
roller bearings. 

The machine is driven by a 5 h.p., 1500 r.p.m, 
motor, directly coupled to a “ Chugchill-Sturm ” 
hydraulic drive unit, from which the power 
transmitted by a duplex chain and gearing 
the bottom roll assemblies. With this design of 
hydraulic drive unit there is made available a 
steplessly variable range of roll speeds up to 
100ft per minute in each direction. The roll 
speed is controlled by duplicated levers at each 
end of the machine, and the instantly saouatble 
drive ensures speed and safety in operation. 
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Industrial and Labour Notes 


Problems of Re-Expansion 


The second report of the Council on 
Prices, Productivity and Incomes was pub- 
lished on Monday (H.M. Stationery Office, 
2s.). For the most part, it is a review of 
economic trends during the period which has 

since the appearance of the first 
report in February. 

There is, however, one — ie the 
report entitled “Prospects for ear 
Future,” and therein the Council discusses 
some of the problems of a re-expanding 
economy. It is pointed out that for the past 
three years the growth of real national output 
has been very slow and that production by 
industry alone has not grown at all over the 
period as a whole. Yet, the report com- 
ments, these have been years of excep- 
tionally high industrial investment. The 
Council goes on to say that the indications 
of the economic future suggest that the next 
few months are more likely to witness a 
decline of activity than an increase, All the 
main components of expenditure promise 
either to be stable or to fall, but the Council 
says it has found no suggestion that the fall 
will be anything but gradual. On the other 
hand, the Council realises that a recession 
of demand can have cumulative effects 
through discouraging business investment in 
stocks and fixed capital, so that “ as ning 
of the pace of decline cannot be ruled out.” 
With the industrial capacity of the country 
already somewhat under-employed, the report 
observes, and likely to be still less fully 
employed, it .is natural to consider whether 
the Government should not act so as to 
encourage a revival of demand. The partial 
reversal of the restrictive measures imposed 
last autumn is then discussed, but, the report 
continues, “ it is not clear whether this in 
itself will give sufficient encouragement to 
the spirit of business confidence on which 
private investment depends.” 

In its summing up of the situation, the 
Council says that the dangers of inflation 
have only been “ scotched,” not killed, by 
the slackening of tempo in the last twelve 
months. It must not be supposed, the report 
remarks, that the problem of getting the 
growth of incomes into line with that of pro- 
ductivity has been solved, merely because in 
the year 1958 increases in income look like 
being distinctly lower than in previous years. 
The balance of payments is in a healthy 
state and foreign exchange reserves have 
been rising very satisfactorily, but the 
Council points out that “ neither of these 
conditions is bound to last.” Past experience, 
it is added, suggests that any substantial 
revival of demand may well be accompanied 
by renewed threats to price stability, to the 
balance of payments and tothe goldand dollar 
reserves, ag oe circumstances, the Council 
concludes, it seems clear that while it is right 
that policy should aim at an expansion of 
demand, it must proceed gradually and with 
caution towards that end. The dangers of 
recession are not so drastic and so imminent, 
nor those of inflation so remote, as to justify 
a policy of all-out encouragement of expendi- 
ture. The choice of particular measures 
involves considerations of timing and selec- 
tion into which the Council does not feel 
“it would be appropriate to enter.” But it 
does, however, “ endorse the general attitude 
and approach which seem to have inspired 
recent policy decisions.” 


Coal 


Coal output in the thirty-four weeks of 
this year, ended last Saturday, was approxi- 
mately 6,500,000 tons below that achieved in 
the comparable period of 1957. Production 
losses through recognised holidays were much 
the same in the two periods, but the loss of 
deep-mined output through disputes has been 
a little lower this year than it was last. Total 
production this year, up to the end of last 
week, was 139,458,300 tons. The decline 
has been in deep-mined output which is now 
approximately 7,000,000 tons below the 
comparable figure for last year. Opencast 
production, totalling 9,195,300 tons for the 
thirty-four week period, shows a steady 
increase. 

Colliery manpower has declined this year, 
the average weekly number on the books 
being 703,600 compared with 710,200 last 
year ; the average weekly number of face- 
workers is given as 275,300, which is 3000 
less than a year ago. Inland coal consump- 
tion, exports and bunker requirements have 
continued to fall. Together they took up 
134,418,000 tons in the first thirty-three weeks 
of this year, which was 5,300,000 tons below 
the comparable figure for 1957. Total coal 
stocks, distributed and undistributed, were 
estimated at 29,756,000 tons on August 16. 


Iron Castings 

The Joint Iron Council has stated that 
owing to trading weaknesses in the building, 
steel and engineering industries, the pro- 
duction of iron castings declined during the 
second quarter of this year despite the con- 
tinued firmness of the automobile industry. 
The total output was 887,000 tons, compared 
with 945,000 tons in the second quarter of 
1957, a reduction of 6 per cent. 

The Council says that, although the pro- 
duction of castings for the automobile 
industry in the second quarter of this year 
was lower than that of the first quarter, it 
still constituted a record for the second 
quarter of the year. The engineering section, 
however, continued to suffer from the effect 
of the reduced level of investment in plant 
and machinery, and reduced activity in the 
building industry has had a decidedly adverse 
effect on the ironfoundries. In the steel 
industry, production this year has been below 
last year’s level, a factor which has noticeably 
reduced the demand for ingot moulds. But 
the output of castings for the railways con- 
tinues to be sustained by the requirements 
of the railway modernisation programme. 

The number of people employed in the 
ironfounding industry at the end of June, 
1958, was 131,900. This indicated a reduc- 
tion in the labour force of 3 per cent since the 
end of March. 


Overseas Trade 


The United Kingdom’s overseas trade 
figures for July show that good pro was 
made in the task of recovering from the 
effects of the dock strike in June. The value 
Of exports in July was £285,800,000, the 
highest monthly figure recorded this year. 
Re-exports were valued at £12,200,000, and 
yo wens at £337,800,000. The visible trade 
deficit dropped in July to £40,000,000, but 
that figure was still above the average for the 
first five months of the year. 


The Board of Trade says that the recovery 


in exports during July was accounted for 
mainly by heavy shipments of engineering 
products. The Board adds that, in the first 
seven months of this year, compared with 
the same period of 1957, engineering exports 
came out a clear best with a rise of 5 per 
cent, in contrast to a fall of 4 per cent for 
exports as a whole. The increases in exports 
of cars and aircraft (29 and 65 per cent 
respectively) were outstanding. Although 
exports of many kinds of machinery have 
levelled off or even fallen somewhat this 
year, substantial increases in exports of air- 
craft engines, tractors and tractor parts 
brought a rise of 3 per cent in the total for 
the “* machinery other than electric ” division. 
Exports of electric machinery and ships and 
boats, however, were below last year’s levels. 

The Board of Trade has also stated that, 
in the second quarter of this year, the volume 
index of imports was 2 per cent below that of 
the first quarter and was 3 per cent below the 
level of the second quarter of 1957. Exports 
were 5 per cent lower in volume than in the 
first quarter of this year, the average for the 
first half of 1958 being 6 per cent below that 
for the comparable period of last year. 
Export prices remained unchanged during 
the second quarter and import prices were 
- per cent lower than in the second quarter 
of 1957. 


Basic Materials Prices 


The Board of Trade has stated that 
the basic materials index, which rose in 
June for the first time since March, 1957, 
fell again in July. The overall decrease of 
0-3 per cent, which offset the increase in 
June, was brought about mainly by lower 
prices for raw wool, which, together with 
slight decreases in the prices of manganese 
and tungsten ore, lead and zinc, more than 
offset increases in the prices of raw rubber, 
copper and hides and skins. The price index 
numbers for materials used in the mechanical 
engineering and electrical machinery indus- 
tries both rose by 0-2 per cent during July, 
owing to increases in the prices of some 
copper and brass items, rubber and tin. At 
the end of July the index numbers (1954= 100) 
were 123-5 for materials and fuels used in 
the mechanical engineering industries, and 
114-6 for materials and fuel used in the 
electrical machinery industry. 


Fixed Capital Expenditure 


Information collected by the Board 
of Trade indicates that fixed capital expendi- 
ture by manufacturing industry in Great 
Britain was, at current prices, 2 per cent 
higher during the first quarter of 1958 than 
a year earlier, This compares with a decrease 
of 1 per cent during the last quarter of 1957. 
Expenditure on plant and machinery showed 
a slightly larger increase over a year earlier 
than did expenditure during the last quarter 
of 1957, and building work a slightly smaller 
decrease. The increase in total expenditure 
between the first quarters of the two years 
was largely accounted for by an increase of 
about two-thirds in expenditure on vehicles. 
Expenditure on vehicles was at a low level 
in the first quarter of 1957, when the full effect 
of the Suez crisis was being felt. Estimates 
of the volume of fixed investment during the 
first quarter of this year, at 1954 prices, 
showed a small decrease when compared 
with the first quarter of 1957. 
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Expansion of Steel Production 


Capacity 


at Iscor 


BY OUR SOUTH AFRICAN CORRESPONDENT 


INCE the post-war period has comprised, 

in South Africa, the recent phenomenally 
rapid growth of the gold mining and uranium 
industry, accompanied by an_ industrial 
development, the rate of expansion of which 
has most probably never been equalled at 
any period anywhere in world history, it is 
interesting to note that the kingpin of all 
such development, the steel industry, is 
forging ahead in the confidence and surety 
that it will yet play a still larger part in the 
development of Africa as a whole. 

To obtain a clear picture of the rate of 
development which has occurred in the 
South African steel industry, it is necessary 
to recall that when the first ingots were cast 
in the works at Pretoria in 1934, the output 
was then scheduled to be 180,000 ingot tons 
per annum. In the following period up to 
1939, this output was almost doubled. Not- 
withstanding this increased production, the 
local demand for steel well outstripped the 
supply, a state of affairs which became much 
aggravated during the war years. As a 
result, it was decided in 1947, besides carrying 
out extensions to the existing Pretoria works, 
to proceed with the erection of another 
fully integrated steel works at Vanderbijlpark. 
The two works together at the present time 
produce more than 1,500,000 ingot tons 
per annum, which is 664 per cent of the 
Union’s steel requirements. Now, ten years 
after the above decision was made, steps are 
being taken to increase the rated combined 
capacity by approximately 900,000 ingot tons 
per annum, bringing the total rated capacity 
up to 2,350,000 ingot tons per annum. By 
the end of this year it has been estimated 
that South Africa will be able to enter the 
export market for pig iron at the rate of 
well over 100,000 tons per annum after 
satisfying all local requirements under present 
conditions of demand. The works expansion, 
with this end in view, is now proceeding, and 
attention is being given to the question of 
finding a site for a third steel works, apart 
from the works at Pretoria and Vanderbijl- 
park, for some of Iscor’s extensions at a 
future date. All relevant information is 
being gathered about promising sites through- 
out the country, so as to be ready when the 
time arrives to develop of a third site. 

Most of the major plant for the extensions 
now under way has been ordered and some 
of it is already in the course of construction. 
As far as Vanderbijlpark is concerned, the 
coking capacity has already been increased 
by a second battery of coke ovens now in 
production. A third coke oven battery, 
together with necessary by-product plant and 
coal-handling facilities, is under construction. 
At Pretoria a new coke oven battery, with the 
necessary additions, is being installed, together 
with a second sinter plant of 2000 to 2500 
tons a day capacity. Of particular interest is 
the new No. 4 blast-furnace now being built 
at Pretoria. This, when completed, will be 
the largest in Africa. Fig. 1 shows this fur- 
nace in process of taking shape. 

The hearth diameter of the furnace will be 
25ft and it is estimated that the production 
will be 10,000 short tons of iron per week. 
The height from ground level to the bleeder 
valve platform will be approximately 225ft. 
The furnace is also designed to operate, if 
so desired in the future, at high top pressure. 


The furnace plant will consist of the furnace. 
stoves, charging equipment, gas and air 
mains, raw material bins, coke weigh hoppers, 
coke screens, coke breeze conveyors and 
instruments. There will also be the down- 
comers, dust catcher with pug mill, scale and 
transfer cars and passenger-cum-goods lift. 

The furnace charging equipment will be of 
modern design and will comprise a skip 
hoist, bell sequence, distributor, stockline 
recorders, controls for water additions and 
is so designed to work together as a complete 
unit with the coke screening, coke charging 
and breeze conveying equipment with inter- 
locked sequence of automatic operation. 
Each unit, as far as essential interlocks allow, 
is designed so that it can be operated inde- 
pendently under “ manual” control. 

Three hot blast stoves will be provided and 
these are 25ft internal diameter and 110ft 
high. The working volume of the furnace 
will be 38,750 cubic feet, the number of 
tuyeres being eighteen. It may be of interest 
to record that the big bell weighs 22 tons. 
The weight of refractories will be of the order 
of 2750 tons, which does not include the 
stoves, the weight of the stove refractories 
being approximately 5600 tons. 

The electrostatic gas cleaning plant is 
designed to handle 5,500,000 cubic feet of 
blast-furnace gas per hour (measured under 
standard conditions). The clean gas will 
contain a maximum of 0-004 grain of dust 
per cubic foot. This high degree of cleanli- 
ness is required as the blast-furnace gas is 
used as a fuel for the coke ovens. The plant 
will consist of two washing towers, two 
electrostatic precipitators, each precipitator 
having two cells, any of which may be shut 
down for routine maintenance. A water 
clarification and cooling plant is to be pro- 
vided, together with all the necessary pumps. 
This plant is also fully instrumented. 
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To provide air for the furnace two steam- 
driven turbo blowers are being installed, one 
in operation and the other as a standby. The 
blowers will be of the double inlet type with 
automatic constant volume control to enable 
a selected volume of air to be blown with a 
minimum variation against any fluctuation 
in pressure within the specified range of the 
blower. Each blower will be provided 
with a complete anti-surging device and 
pumping limit governor. An air filter 
system will also be provided. Each blower 
will be capable of blowing 80,000 to 100,000 
cubic feet per minute, measured under 
Pretoria conditions, with a delivery pressure 
of 18 Ib to 22 Ib per square inch gauge. Steam 
to the turbines of the blowers will be supplied 
from a new boiler plant. Three water-tube 
boilers, one as a standby, will be provided. 

Of the major plant, the 65 to 70-ton electric 
furnace, shown in Fig. 2, is already in. pro- 
duction. This is the first large arc furnace 
in the southern hemisphere, and was put into 
commission last year in the Pretoria works. 
It is an Efco are furnace designed by the 
Electric Furnace Company, Ltd., of Wey- 
bridge, England, and is a top-charged, direct 
are tilting furnace with three 18in diameter 
graphite electrodes connected to a 15,000 
kVA transformer. The transformer is fed 
from a 33kV supply and is fitted with “ on- 
load ’’ tap changing. The furnace shell has 
an inside diameter of 18ft 6in, giving a 
nominal capacity of 70 short tons. Tilting 
of the furnace is operated hydraulically and 
the maximum angles of tilt are 40 deg. 
forward and 15 deg. backward. After 
making its first heat of steel in August, the 
furnace was immediately put on to a twenty- 
four hour per day production schedule. In the 
first full month of operation, September, 1957, 
6800 short tons of steel were made. The 
average power consumption to date is under 
500Wh per ton, and the electrode consump- 
tion under 8 Ib per ton of steel melted. 

Some details of the furnace design may be 
of interest. The furnace floor is flat and is 
supported on a robust chassis. This simple 
construction makes bricking of the lining 
easier, and will facilitate the fitting of a non- 
magnetic steel plate to the furnace floor, 
should an induction stirrer be required at a 
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Fig. 1—Noe. 4 blast-furnace in process of construction 
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Fig. 2—The new 65/70-ton furnace in action 


later date. The body itself, mounted on the 
chassis, is entirely independent thereof. It is 
made of skeleton construction, enabling the 
body plate, side panels and base panels to 
have “ breathing ” joints to cater for expan- 
sion, thus considerably reducing the risk of 
body distortion. These side panels are com- 
paratively light, tack-welded plates, the use 
of which has been made possible by the sturdy 
main framework of the furnace, and can be 
removed for local lining repair from outside 
the furnace, and while it is still hot. 

The back frame supporting the electrode 
raising gear and roof slew gear, is also sup- 
ported on the chassis. However, the body 
and roof slew gear are entirely independent, 
thus avoiding the transference of torque or 
stress to the furnace body ; even with body 
distortion or roof ring distortion there can 
be no interference with roof slewing. Only 
the roof ring and brickwork are lifted by the 
system of levers when raising and slewing, 
thus simplifying the supporting of the canti- 
lever load, the massive weight of the roof 
being carried on a pivot post and suitably 
mounted rollers at platform level. The 
mechanical effort required for roof move- 
ment is considerably less than that required 
in designs where the whole of the back 
structure and electrode mast have to be lifted. 
The gallows arm type of electrode mast and 
arm is used in this unit, permitting the elec- 
trical conductors to be carried well above the 
steelwork, improving the overall power 
factor and reducing heating of the steelwork 
by eddy currents. 

Roof changing is very simple. It is not 
necessary to remove the electrodes—merely 
to grip them in the holders in a lower position. 
Neither is it necessary to remove the electrode 
cooler. The attachments are released between 
the lever system mentioned above and the 
roof ring. The roof-raising mechanism is 
then swung aside, carrying with it the elec- 
trode coolers, but leaving the roof itself in 
position, on top of the body, where it can be 
~ cere with a new one, by the shop crane. 

e whole operation of roof changing can 
be carried out in half an hour. 

The electrode masts are counterbalanced 
by a pneumatic arrangement incorporated 


within the masts. The total weight of each 
mast, together with the electrode assembly, 
is about 8 tons, and this is completely counter- 
balanced. By using air to counterbalance, 
the inertia of the moving parts is at a 
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minimum. This system is so effective that 
only 3 h.p. motors are required for raising 
and lowering the electrodes. To enable 
maximum metallurgical control to be 
effected, the furnace is equipped with two 
doors, which are operated electrically. 

The transformer, made by the English 
Electric Company, Ltd., is of the external 
water-cooled type, working in conjunction 
with an air-blast circuit breaker with a 
rupturing capacity of 750MVA. The trans- 
former is provided with a range of tappings 
to give alternative furnace operating voltages, 
the required tapping being selected by 
“ on-load ”’ tap-change switchgear. 

The ingot-making capacity of the plant will 
also be increased by the addition of an 
oxygen blowing plant, together with its 
own oxygen production plant. 

The mills are being extended by the addi- 
tion of a 144in plate mill, with full finishing 
facilities. The existing mills and finishing 
plant are being rearranged and modernised. 
With this in view, a new dolomite quarry has 
been commissioned at Mooiplaas, near 
Pretoria, while Vanderbijlpark will be sup- 
plied from a new dolomite quarry now being 
opened up at Glen Douglas, near Vereeniging. 

The capacities of the iron ore mines at 
Thabazimbi and Sishen are being increased, 
and the degree of mechanisation stepped up. 
At Thabazimbi, a heavy-media ore benefica- 
tion plant is being installed, whilst the Durban 
Navigation Colliery is being mechanised and 
the washing plant increased and modernised. 

The total cost of all these plans, based on 
current prices and estimates, will be in the 
vicinity of £56,000,000. It is expected that 
the extensions will be completed by 1959-60. 


Tugela River Bridge 


F . echitiaeoe not yet completed, construction 
having been begun early in October, 1956, 
some account of this structure, the erection of 
which has been delayed time and again by floods, 
should be of interest. 

This bridge, being built over the Tugela River 
near its mouth, has several interesting features 
amongst which is that it was designed as the 
longest continuous concrete bridge ever to be 
built fn South Africa. Also, the individual spans 
are the longest yet built in the Union in beam 
and slab construction, and the bridge is the 
largest to have been constructed by the well- 
known firm of Roberts Construction, Ltd. 

The sub-structure consists of two abutments and 
six piers, generally founded on 40ft by 1 2ft caissons 
extending to bedrock at an average depth of SOft. 
As anticipated, it has proved necessary to sink 
these caissons under compressed air and it is 
interesting to note that the final sealing of the 
caissons has been done using Prepakt concrete. 
This has proved to be a very satisfactory method 
of introducing concrete through an airlock. 
The caissons were designed for air pressure over 
the bottom portion and have no steel cutting edge, 
so that when an uneven founding surface is 
encountered it is easier to trim off the bottom of 
——— to form a good seal against the 
rock. 

The piers are about 5S0ft high, relatively 
slender, with semi-circular ends. Sliding forms 
have been used throughout in the construction 
of these piers, and after some initial difficulties, 
a very good finish is now being obtained. 

The superstructure is supported on pendulum 
type meehanite bearings, approximately 4ft high, 
except on pier No. 3, to which the whole of the 
superstructure is fixed horizontally on a hinged 
joint. All longitudinal horizontal loading on 
the bridge is therefore taken on this pier. The 

superstructure is being constructed span by span 
and, until it was connected to pier No. 3, was 
tied back on to the south abutment. 

It will be seen opposite that the super- 
structure consists of a deck slab connecting two 
main beams. Each main beam is stressed by 


means of twenty-eight cables, each consisting of 
twenty-four 7mm high-tensile wires. Stressing 
of the deck is done from one side of the bridge 
only by means of looped cables of 14mm-7mm 
wire construction at 4ft centres. The total 
weight of high-tensile wire is approximately 
200 tons. The overall depth of the superstructure 
is 7ft 6in at midspan, parabolically haunched to 
1lft 3in at the supports. Three spans are now 
complete. 

During the whole of the construction period, 
the engineers and men on the job have been 
harried by floods, seasonal and unseasonal. 
Sinking of caisson No. 5 had been commenced 
during the last dry season, but was delayed when 
the river rose after the melting of the heavy 
snowfalls experienced last winter on the Berg. 
The early rains which followed culminated in a 
flood in the early part of September last year, 
which was, in fact, higher than anything recorded 
during the whole of the previous rainy season. 
At this stage No. 5 caisson was on its way down 
and had been constructed to a height of 32ft, 
but this was insufficient to prevent undermining 
due to scour and the resultant overturning of this 
caisson. At this stage there can be no better way 
of giving some inkling of the phenomenal flood 
troubles experienced than can be gleaned from 
the following extracts from a diarised newsletter 
issued by the firm. 

“During the period 13th May 1957, to the 
end of June the river levels had fluctuated between 
18-50 and 19-50, but suddenly on Thursday, 
July 4th, the river level rose to 21-50 and by the 
oe day had reached its peak level of 

“* Caisson No. 5.—By the use of a bulldozer a 
peninsula of sand was pushed 120 feet into the 
river and protected on the upstream side and the 
exposed end by steel sheet piles and numerous 
hessian bags filled with sand. The depth of the 
water at the exposed end was approximately 
9 feet and difficulty was experienced in counter- 
acting the scouring effect of the rapid flow. 
The shuttering for the cutting edge was set up, 
the concrete poured in and sinking was com- 
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menced in rapid time. The 2nd Lift was cast 
only just in time, as the concrete was still wet in 
the shutters when the river rose rapidly, swollen 
by general rains and melting snow in the interior. 
The river rose 2ft on the day the concrete was 
placed covering the first 12ft of shuttering, and 
the following morning the river had risen to such 
an extent that only the top corner of the caisson 
was Visible. 

“The width of the river expanded from its 
normal winter flow value of 300ft to its full 
mid-summer width of S500ft. Severe scouring 
behind the sheet piles and around the caisson 
caused the sheet piles to disappear altogether, 
and the caisson to settle about 5ft out of level, 
dipping towards the upstream side. In the 
course of the next two days the water dropped 
about 18in and the caisson settled on the down- 
stream side giving a present tilt of approximately 
3ft over the length. Fortunately the concrete 
is completely unharmed, but the retrieving of the 
shutters which are still in position is going to be 


“The stripping of these steel shutters proved 
an extremely difficult operation, in view of the 
fact that a considerable part of the caisson was 
under water, and it was necessary to bring the 
aqualung into service. Once the stripping had 
been completed, the problem of levelling the 
caisson was tackled, using the mobile Scotch crane 
and grab, working from the temporary trestle 
bridge. Excavating cautiously from the upstream 
side of the caisson only, we eventually succeeded 
in re-levelling the caisson to find that it had been 
displaced horizontally 9in in an upstream direc- 
tion—which is really very little considering the 
extreme angle of tilt at the height of the flood. 
We were indeed fortunate as it could have been 
very much worse.” 

There was, unfortunately, “‘ much worse”’ to 
come, as appears from the November newsletter. 

“The Flood.—We have carried on a run- 
ning battle with the river, which so far seems 
to have won every round. The first blow was 
struck on Friday, 13th September, when at 
8 a.m., a telephone message was received from 
Tugela Ferry that the river had risen by about 
10 feet. At this stage work was in progress 
connecting the downstream beam of Span No. 2, 
and, apart from the final cleaning out in caisson 
No. 3, all work was concentrated in the river 
where the water level had remained fairly constant 
at about 20. The first 8ft Lift of the upstream 
leg of No. 6 caisson had been cast three days 
previously, and stripping of the shutters was in 
progress. 

“On receipt of the news, our immediate 
reaction was to clear the river bed of all movable 
equipment, piles, sheet piles, etc., and to attempt 
to sink caisson No. 6 as far as possible, in order 
to avoid losses similar to those sustained after 
the previous flood. All available labour, except 
those actively engaged in concreting or in the 
airlock, was employed in removing sheet piles 
from the various islands and timber piles from 
the bank nearby, and dismantling and removing 
the track which had been laid for recovering 
sand from the river by coco-pan. Our chief 
concern was for No. 6 caisson which was entirely 
exposed above the sand and offered an extremely 
vulnerable target for any kind of flood. We 
succeeded in stripping the cell shuttering by 
12 o’clock, but had difficulty in removing the 
cutting edge forms, as the water was rising slowly 
in the cell. In the meantime the river had risen 
12 inches and remained at that level for the rest 
of the day. The caisson was finally sunk 4 feet 
into the sand by means of a water jet. The 
shutters were then taken up to the trestle bridge 
and stacked, and the scaffold boards removed 
from the light gum pole bridge extension to the 
main trestle bridge. 

“ This work was completed by 5.30 p.m. and 
the river level was still at about 21, although the 
rate of flow had increased. We considered that a 
rise in water level of 11 feet at Tugela Ferry 
would probably amount to no more than about 
5 or 6 feet at the bridge, where the river valley 
is considerably wider and the trestle bridge had 
already stood up quite satisfactorily to a flood, 
during which the water level reached 28. The 
top of the bridge is at 30, and the river had 
previously attained this level in January last, 
rising from a mean summer level of 27. The 
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highest recorded flood level last summer was 
32:75, after very heavy rains, and as there had 
been no reports of heavy rains inland during the 
past few days, we felt that there was no risk of 
losing our bridge. 

“* Between 6 p.m. and 9 p.m. the river rose to 
Level 26, as we had anticipated and 
at this level until 11 p.m. when the watchboy 
reported that the river was again rising. By the 
time that the native boys had been rounded up 
from the compound it was 11.30 and the centre 
of the river was at that stage 3 feet above the 
bridge level of 33, there was no sign of the crane 
and it was impossible to get on to the bridge to 
recover any other items of plant. 

“On the following day, the water was still 
flowing over the bridge, and all that could be 
seen of the Scotch crane was 15ft of the jib, 
standing vertically in midstream. All the rest of 
our plant which had been fixed to the bridge had 
disappeared completely. As the water gradually 
subsided during the next few days, it was seen 
that a large section of the bridge, about 200 feet 
in length, had been completely removed and 
carried out to sea..... 

“‘ By the 18th September the water level had 
dropped to 25 and enabled us to reach caisson 


The construction of this prestressed concrete bridge across the Tugela near 
declared by eamsaally Hrequat anh potlengad Mending of Ge river 


No. 5, which at this stage was just appearing 
above the water. The upstream end of the 
caisson had moved 12 feet 6 inches in a northerly 
direction, the downstream end had moved 4 feet 
6 inches in the same direction and it was 3 feet 
out of level-across the short axis. This had 
obviously been caused by excessive scour on the 
north side of the caisson, which must have been 
of the order of 25ft in depth. (The caisson was 
32ft in length.) The Scotch crane had been 
carried bodily off the bridge and had settled over 
the group of 45ft timber piles which had just 
been driven to support the steel staging base 
north of No. 5 caisson. The crane was already 
covered by about 10 feet of sand and only the 
jib remained visible...... 

“‘ By the 27th September, the water level had 
dropped to 27 and a start was made on dewatering 
and cleaning out No. 3 caisson. Work was 
progressing nicely when a further flood warning 
was received from Tugela Ferry and the pumps 
were hastily removed. This time the river 
reached Level 35-2 in a matter of two hours. 

“The river level had dropped to 28 on 30th 
September, and another attempt was made at 
dewatering the large dam in which No. 3 caisson 
was situated. By the 2nd October, most of the 
mud had been cleaned out of the caisson, and 
preparations made for concreting, when another 
flood warning was received from Tugela Ferry. 
Everything was hauled up on to high ground and 
by 5 p.m. the river had reached Level 31. The 
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level remained fairly constant overnight, but 
started rising again at 10 a.m. on 3rd October. 
By 4 p.m. it had reached Level 39-2 and we 
were in danger of having the excavation for 
No. 2 caisson flooded. At this stage the river had 
almost doubled its width, being about 800 feet 
wide at the bridge, and we were wondering where 
it would stop. The flood waters had reached their 
peak, however, and gradually receded overnight. 

“* By 5th October the water level was down to 
28-5, leaving No. 3 caisson covered with mud 
and matted grass. We were not surprised to 
find that the remainder of the trestle bridge 
north of No. 5 caisson, and a section between 
Nos. 4 and 5 caissons, had been carried out to 
sea. The Scotch crane jib had also given up the 
unequal struggle, and disappeared from view, as 
had both No. 5 and 6 caissons. We are as yet. 
unable to find out exactly what has become of 
these two caissons, as the river has not yet 
dropped to a sufficiently low level. The water 
level has since fluctuated between 25 and 28 
generally but rose to 30-5 on the 30th October. 
No further damage has been caused, however, 
but our programme of construction has been 
most seriously affected.” 

Since these words were written the present 
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position of the caisson No. 5 has been determined 
by probing through the 20ft of silt which now 
overlies it and it has been discovered that it 
fouls the position of a replacement caisson by 
approximately 14ft. Owing to the fact that 
work can be carried out in the river itself over 
only a strictly limited period, and as it is desired 
to complete the bridge by the end of the year, 
any attempt to remove the obstruction seems 
to be out of the question. At present it seems 
that the original programme can only be adhered 
to if the bridge is redesigned so as to alter this 
pier position. Even if this is done it may be 
necessary to provide falsework for three spans 
instead of for one only as at present. 

To a certain extent, such a redesign will 
spoil the final result, and, for this reason, many 
suggestions for removing the overturned caissons 
have been investigated. While ‘it is, no doubt, 
possible to move the o' no method 
likely to achieve this in the time allotted seems 
to be available 
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the Vitava River 


By JAROSLVA MARTINEC 


Ce OV AIA is situated “on the - 
roof ”’ of the European river system in the 
catchment area of the North Sea, the Baltic and 
the Black Sea. With the exception of the Danube 
all rivers originate in the mountain areas of 
Bohemia, Moravia and Slovakia. Consequently, 
their length does not exceed several hundred 
miles. The average discharge on the River Elbe 
at the Czechoslovak frontier is 11,000 cfs. 

As there is no abundance of water sources in 
Czechoslovakia, and in view of the rapid develop- 
ment of industry, agriculture, and of the growing 
demands of the population, it was necessary to 
ensure the planned distribution of water with 
regard to hydrological conditions and the 
interests of the economy. 

The State plan for water management which 
has been drawn up contains general provisions 
for agriculture, forest management, water supply, 
sewage, water pollution control, harnessing of 
water power and construction of big dams. 

It is especially water power development 
which has gained a great significance in recent 


ibilities—all these aspects must be properly 
[lanied by ta aaiied onamtion of tho whole 
multiple-purpose reservoir system. 

The watershed of the Vitava River is compara- 
tively sparsely populated and offers an excellent 
opportunity for creating large reservoirs and 
concentrating the river slope into high heads for 


electric generation. 

There will be four major reservoirs (Lipno, 
Krumlov, Orlik and Slapy), four smaller ones 
and four compensating reservoirs.: The three 
biggest dams and power stations have the follow- 
ing characteristics :— 








| Average 
siezon | Compsea | capaae. | seteamen, 
started “ew | million kWh 
Lipno . 1951 1958 120 6-| (150 
Orlik 1955 1961 3600 «| «| 400 
Slapy 1949 1956 144 325 














years. The production of water power in Czecho- 
slovakia increased as follows :— 


Production 
ear million kWh 
1918 . vs 85 
BM Re a pan” hates ae an bess Aaa 270 
1938 580 
1948 850 
| See 


The present share of water energy in the total 
production of electric energy is about 10 to 12 
per cent. 

Practically harnessable water power resources, 
according to estimate, amount to 10 milliard kWh 
per annum and are at present exploited to the 
extent of 20 to 25 per cent. 

The two major hydro-energetic systems in 
Czechoslovakia are the Vitava (Moldau) develop- 
ment and the Vah (Waag) development. 

The Vitava Scheme.—lIt is particularly the 
reservoir system on the Vitava River, “ the 
Vitava cascade,” as it is often called, whose 
operation involves a variety of technical problems 
and tasks to be fulfilled in the interests of the 
national economy. Harnessing the water power, 
flood control, water pollution control, potable 
water supply, navigation, changes in water tem- 
perature with to irrigation and recreation 


Including the remaining plants, the total 
installed capacity of the whole system will be 
more than 800MW and the annual production 
of electricity more than 1,125,000kWh, much 
more than the total production of water power in 
1950. 

With the construction of the dams in progress 
the Hydraulic Research Institute in Prague is 
carrying out tests on small-scale models as well 
as studies of reservoir operation with regard to 
the multiple-purpose use of water and flood 
control. 

Navigation.—In the final project of the Vitava 
development the energetic point of view over- 
shadowed all other aspects, thus making the 
conditions for river traffic in the middle course of 
the river rather difficult. As there is a great need 
of river transport in this area, at least river traffic 
of 300-ton vessels is planned. Shiplifts on the 
highest dams—Slapy and Orlik—and navigation 
locks on other dams are to be built for this 


purpose. 

Flood Control.—The problem of flood control 
is very important in view of the capital, Prague, 
being situated below the reservoir system on the 
Vitava. With the large reservoirs filled to 
capacity the travelling time of a flood will be 
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speeded up. Therefore correct manipulation of 
the segment gates, which are situated on the 
crests of the dams, is necessary to protect Prague 
from floods. 

Recreation.—The effects of reservoirs on 


’ recreation possibilities will be both favourable 


and unfavourable. In river reaches below the 
dams unpleasant cooling of water may be often 
felt in the summer months. On the other hand, 
the large water surfaces created by big dams offer 
an excellent opportunity for water sports and 
yachting. Thus, the Slapy dam above Prague 
has become a favourite recreation centre. 

The Vitava Cascade at the Brussels World 
Exhibition.—At the Brussels World Exhibition 
the Czechoslovak Water Management is showing 
a display of the Vitava cascade. A blue ribbon 
representing the Vitava River passes above the 
heads of visitors, with the whole series of dams 
which are projected, under construction or 
already completed. 

The biggest dam of this system, the Orlik, is 
represented as a model to a scale of 1 : 70, built 
in a manner to give, as far as possible, an impres- 
sion of reality. Flood waters are overflowing 
under the open segment gates from the crest of 
the dam into the stilling basin and water is also 
flowing through the penstocks of the power- 
house. Through the transparent walls one can see 
all details, including the four generating sets. 

There are two especially interesting details at 
the Orlik dam, the first being the use of Kaplan 
turbines for the very high head of 231ft. As is 
well known, the development of the Kaplan 
turbine is connected with Czechoslovakia from 
the very beginning. The turbine is named after 
Viktor Kaplan, professor at the Technical Uni- 
versity in Brno (Moravia), who improved the 
efficiency of the propeller turbine by means of 
adjustable blades. Kaplan turbines were soon 
built all over the world and were considered 
suitable for lower heads up to 100ft. In excep- 
tional cases Kaplan turbines for higher heads 
have also been constructed, for example in 
Sweden for a 170ft head and in Scotland for a 
162ft head. However, these cases were surpassed 
by the Kaplan turbines for the Orlik hydro- 
electric plant, when each of the units is designed 
for a discharge of 5300 cfs and a maximum head 
of 231ft ; a new kind of runner with ten blades 
has been developed for this application. As 
compared with the Francis turbine, which would 
be normally chosen under the given circum- 
stances, the use of the Kapian turbine has the 
advantage of having a greater speed, thereby 
offering substantial savings in generator dimen- 
sions and costs. In addition, within the given 
variation of head between 231ft and 154ft, a 
higher guaranteed output is achieved with prac- 
tically the same efficiency. 

Another original design on the Orlik dam is 
the sloping ship-lift, which will carry ships up to 
300 tons and have a parallel ship-lift for sport- 
ing vessels up to 3 tons. The ship-lift overcomes 
a difference in water level of 231ft. The ships 
are transported in a steel reservoir filled with 
water, which enters the upper and lower reser- 
voir in a manner enabling the ships to float 
directly into the water. The reservoir level 
fluctuates up to 23ft during the navigating 
season, and a special arrangement enables the 
ship-lift to cope with this fluctuation. The lift 
is driven by an electric tractor on rack rails. 
When moving down slope the tractor is checked 
by regeneration, the motors functioning as 
generators. Thus greater safety of transport and 
cuts in costs are achieved, because an important 
part of the consumed electric power is returned 
into the grid, which is working in fact as a 
counterbalance weight of the lift. One ship will 
be transported in less than twenty minutes and 
the electric power needed will be less than a tenth 
of the energy of the water which would be 
necessary for the operation of navigation locks 
at such a gfeat difference of water levels. 

This solution, which has not been used so far 
under similiar conditions elsewhere in the world, 
is very advantageous both as regards the invested 
capital and the operational costs, in com- 
parison with a number of alternative solutions 
such as vertical lifts or locks. A working model 
of the ship-lift also forms part of the model of 
the Orlik dam in Brussels. 
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Breguet “940” Blown-Wing Aircraft 


Ts experimental blown-wing Breguet ‘* 940” 
aircraft carried out its maiden flight on May 21. 
The aircraft, which is shown in our first illustra- 
tion, weighs 7 tons and has a span of 58-8ft and 
a length of 49-5ft. It is powered by four 400 h.p. 
Turbomeca “‘ Turmo IL” gas turbines driving 
four Breguet propellers constructed by Ratier- 
Figeac. These have a diameter of 12-4ft and 
are connected with one another and thus syn- 
chroriised by an automobile type transmission 
shaft with universal joints. 

The metal fuselage has a cockpit for one pilot 
and one mechanic, and with good forward view. 
It is also equipped with a hold and a retractable 
loading ramp. The wing is placed at the top of 
the fuselage and the double-fin tail unit is also 
placed in a high position, outside the slipstream 
from the propellers. The stabiliser has an 
adjustable angle of incidence and is fitted with 
double elevators. All controls are actuated by 
servo mechanisms. 

The tricycle landing gear is fixed and the 
main wheels equipped with brakes and low- 
pressure tyres. 

The double high-lift flaps (Fig. 2) are hydraulic- 
ally controlled. A sandwich arrangement of 
bonded aluminium alloy honeycomb has been 
used for the wing skin and the floors. 

Due to the free turbines of the “ Turmo Ls” 
and the connecting transmission, the lift sym- 
metry at low speeds is assured even if one engine 
should fail. A speed range of cruising speed : 
take-off speed of 4:1 is aimed at. Design 
maximum cruising speed is 188 knots, and the 
machine is stated to be able to take off in under 
360ft and land in less than 328ft. 

For some years past the Breguet Company has 
devoted its attention to problems related to lift 
and short take-off aircraft. 

The company, which before the war was one 
of the foremost helicopter producing firms— 
one recalls the Breguet No. | in 1907 and the 
world’s gyroplane records in 1934—gradually 
came to the conclusion that for a transport craft 
using a short take-off run, it would be preferable 
to base their studies on the conventional fixed- 
wing type plane, which is cheaper, more versatile, 
and far more economical. Much work was still 
to be done on the fixed wing, however, if take-offs 
were to be achieved which could hope to rival 
the near-vertical take-off of the helicopter, and 
over-dimensioning the high lift flaps would lead 
to prohibitive weights and drag factors. Thus 
was born the idea of the “‘ blown-wing principle,”’ 
combining the advantages of a high-lift aircraft 


—The Breguet ‘940°’ blown-wing aircraft 
length and 58-8ft span. The 7-ton peg — 
“ urmo ” 


(such as the “ Prestwick Pioneer’ and “ Do.27’’), 
with those of convertible propeller aircraft, 
while at the same time eliminating the disadvan- 
tages (such as nosed-up flight attitude, delicate 
transitions, complex mechanical parts, and lack 
of safety in the case of the power unit failing). 
The rectangular shaped wing is completely 
swept by the airstream from the four large pro- 
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the take-off, this airstream produces a strong aero- 
dynamic reaction on the wing, which, combined 
with the traction power of the propellers, tilts 
the aircraft forwards and it unsticks after an 
extremely short take-off run. It climbs at a 
very steep angle, the flaps are gradually retracted 
and the forward flight speed increases, since the 
aerodynamic lift-to-drag ratio of the aircraft 
is close to that of a conventional aircraft. In hori- 
zontal flight, the propeller slipstream increases 
the lift produced by the forward speed. During 
—- the same process takes place in the reverse 
er. 
By raising the nose for the take-off, it would 





Fig. 2—Double aileron and flaps mechanism of the Breguet ‘* 940.” 


pellers which are driven by free gas turbines, 
which turn in pairs, in opposite directions, to 
ensure symmetry. The propellers are greatly 
geared down (to about 1000 r.p.m.) and, as has 
been mentioned, are mechanically synchronised 
by a shaft located in the leading edge. 

The slipstream from the propellers is deflected 
downwards by the powerful double trailing flaps, 
which are extended to almost 90 deg. During 





an experimental short take-off plane of 49-5ft 
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be theoretically possible to make a vertical take- 
off, and the aircraft would behave like an inclined 
rotor helicopter whose wash is deflected down- 
wards. When the resultant of the lift is greater 
than the weight, the craft rises. This theory, 
however, presupposes that the problems of 
stability and piloting at a horizontal speed of zero 
have been solved (non-stability of the slipstream, 
unfavourable influence of the ground effect, 
dive moment of the flaps, &c.). 

In its desire to advance gradually the company 
does not for the present intend to carry out 
hovering flights, since short run take-off at low 
speed already implies a great efficiency of the 
lateral control surfaces and of the tail unit. In 
this respect, it should be noted that inasmuch 
as the flaps cover the entire wing span, and the 
aileron action is provided by the differential 
deflection of the tip flaps, it is planned to vary 
the pitch of the outboard propellers differentially 
and automatically, so as to counteract the inverse 
yaw movement and improve lateral control. 

Long before the war, the Breguet Com- 
pany was greatly interested in questions pertain- 
ing to lift. The “ Br.730” aircraft and the inter- 
ceptor “ Br.690” were even then equipped with 
airfoils and slotted wing flaps that were especially 
designed for giving the aircraft excellent lift 
characteristics. These flaps and the application 
of the slot, which was a passage through 
which the air is made to flow by the pres- 
sure differences between under and upper wi 
surfaces, were extensively studied at the St. C 
Technical Institute, using modified wing 
the “ Br.i9.” 

The bomber craft “ Br.482,” which, as a result 
of the occupation, could not be entirely finishe: 
from the lift point of view represented a 
siderable advance. 

A commercial derivative of this bomber, t 
“* Br.500”’ aircraft, had a cruising speed of 21 
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knots and a minimum speed of just over 70-1 
knots. It was equipped with double slot flaps 
and a flap retraction device. 

The aircraft carrier interceptor plane “ Br.960,” 
and the anti-submarine aircraft “ Br.1050,” 


highly developed lift systems. 

The tactical support plane * Br.1001 ” “ Taon” 
may be considered at present as holding the 
maximum C, record suitable for utilisation, for 
an aircraft having a pronounced sweepback 
(42 deg.) and a very thin symmetrical profile. _ 

For some time now, several foreign companies 
have also been keenly interested in the important 
— of lift. The products of Scottish Avia- 

tion (“ Twin Pioneer”) and of the Dornier 
Company (“ Do.27”"), &c., are well known 
in this field. Numerous designs for aircraft 
requiring short take-off runs (STOL) or even 
vertical take-offs (VTOL) have been studied 
and experimented on in other countries (by Lock- 
heed, Convair, Ryan and, in France, Snecma). 

Development work on the Breguet “940” 
included a long series of wind tunnel tests using 
a powered mock-up to I :7°5 scale, and a free 
flight mock-up scaled at 1 : 6 and equipped with 
variable pitch propellers and a mechanical 
transmission system which is an exact replica 
of the characteristics of the real aircraft, as well 
as endurance tests carried out on full-scale 
benches with a complete wing with four engine 
units and an interconnection. Construction was 
begun in 1957, as soon as sufficient data had been 
gathered for to actual flight tests. 

If the aircraft lives up to what is expected of 
it, thereby proving the efficiency of the blown- 
wing principle, a true “ STOL”’ craft will be 
derived from it, the Breguet “941,” weighing 
18 tons. This aircraft will probably be equipped 
with four General Electric T-58 American turbo- 
props of more than 1050 h.p. The prospect of 
such an aircraft in the military transport version 
is stated to interest NATO as well as the French 
and American Governments. Civil operators 
are interested in the cargo or passenger version 
(for forty passengers). Under the recent Piasecki- 
Breguet agreements, the aircraft ordered by the 
U.S.A. will be assembled and delivered by 
Piasecki. A 656ft take-off from non-prepared 
fields is envisaged. Boundary layer control 
devices will probably be used, for sucking and 
blowing on the high lift flaps and the tail unit. 
It is stated that Breguet was the first company in 
France to fly an aircraft equipped with a device 
of this sort, the prototype of the aircraft carrier 
fighter “963 Vultur,’’ equipped with an Arm- 
strong Siddeley ““ Mamba’’ turboprop, and a 
Rolls-Royce “ Nene”’ jet. Part of the jet air is 
tapped at the compressor, and distributed in the 
wing, to a series of injectors located along the 
leading edge of the flap, where the jet induces a 
secondary current, producing a strong suction 
in the slot and blowing on the leading edge 
of the flap. Considerable gains in lift are 
claimed to have already been realised. 


Cone Propeller Ferries 


Now being shipped out to Portuguese India 
are two steel double-ended ferries which have 
been designed and built by the Companhia Uniao 
Fabril, Ltd., of Lisbon, to the order of the 
Portuguese Colonial Authority. One of the 
ferries is seen on trial in our illustration and 
each has the following dimensions: length 
overall 68ft ; waterline length 55ft 10in ; breadth 
18ft 7in ; depth at sides Sft 9in ; depth of hull at 
carriageway 3ft 6in ; and width of carriageway 
lift 6in. On a draught of 1ft 9in the ferry can 
take a load of 20 tons, consisting of two 10-ton 
lorries, or cars with passengers. The side decks 
which are 3ft 6in wide provide space for passen- 
gers and a control station, while at each end of 
the ferry are adjustable landing ramps. No 
rudders are fitted and the vessel is both propelled 
and steered by sets of Hotchkiss internal cone 
propellers which are arranged in the wing spaces 
under the side decks. 

This propulsion system allows the ferry to be 
propelled at equal speed in either direction and 
also makes a steering wheel unnecessary since con- 
trol, of course, can be effected by manipulation of 
the engine telegraphs. These directly control the 
engines, through hydraulic servo gear, and if one 
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Ferry on trial at Lisbon 


lever is pulled back the ferry turns in that direc- 
tion, while with one lever forward and the other 
aft, the craft pivots about amidships. Steering 
is effected irrespective of the speed of the ship 
so that approach to the landings is always 
accurate and under full control. 

The propulsion machinery arranged in the 
wing spaces, and designed by D. V. Hotchkiss, 
Parkestone, Dorset, consists of two sets of inter- 
nal cone propellers, each set driven by a Thorny- 
croft mark RNR four-stroke diesel engine having 
six cylinders of 12Imm bore by 165mm stroke 
and rated at 90 b.h.p. (maximum) at 1600 r.p.m. 
but arranged to run at 1500 r.p.m. and derated 
to 72 h.p. Cooling is by a fresh water circuit. 
The engine’ drives through a directly coupled 
continuous reversing S.L.M. gear, built by 
Modern Wheel Drive, Ltd. Owing to the 
restricted space available, the equal thrust 
cone propellers, instead of being mounted 





Machinery in wing spaces 


in the more usual side by side twin cone arrange- 
ment, have been installed in train. The engine 
drives the layshaft of the first propeller through a 
flexible coupling, while an intermediate shaft 
transmits the drive to the second propeller, also 
through flexible couplings, as shown in our 
illustration, so that both impellers, driven through 
worm reduction gearing, operate in train. The 
propeller system is mounted upon shallow 
tunnels of rectangular section, one on each side 
of the ship and about 44in deep, so that no part 
of the propulsion gear projects outside the 
general line of the hull. 

The propellers are designated mark 48/I.W. 
and the discharge stream from one cone passes 
under the discharge stream of the following cone. 
Each unit consists of the frustum of a cone form- 
ing a whirl chamber, of which one side is cut 
away and open to the sea. At the large end is an 


impeller which when rotated causes water in the 
cone to spin about the impeller axis and be 
discharged tangentially. A point is reached 
where centrifugal force changes to centripetal 
force, causing an inflow of water which increases 
in intensity towards the small end of the cone. 
Radial impeller blades ensure that the thrust is 
equal in either direction. This thrust acts upon 
the internal surfaces of the cone and the impeller 
sustains torque only, so that there is no thrust 
bearing. The mean speed attained by the ferries 
— was 6-45 knots, the contract speed being 
nots. 


Four-Sided Saw Disc 


Savings in power, cutting losses and cutting 
time, and reduced wear of the saw are claimed 
for a new design of blade for use on circular 
Saws, introduced by Sieper and Co., Remscheid, 
German Federal Republic. This saw blade 
possesses four groups of teeth, the intervening 
gaps taking the form of straight lines consecu- 
tively at right angles, so that the blade is a 
square sheet of metal with rounded corners on 
which the saw teeth are formed. The first tooth 
of each group is less high than the rest and 
receives no set. The set of the remaining teeth 
need not be greater than 10 per cent of the 
thickness on either side. Diameters range 
from 160mm to 1200mm and thicknesses from 
1-Omm to 5:3mm. A 600mm diameter blade 
has a thickness of 2-8mm. 

It is stated that the same blades are suitable for 
all grades of hard, soft or plywood ; they do not 
heat up at high speed, and operate equally well 
at lower speeds. The feed pressure is low and 
the motor takes less power. The wood is cut 
smoothly without splintering, and the small 
amount of set leads to a saving in cutting losses. 
Only for use on moulders or on machines with 
automatic feed is it necessary to use thicker 
blades. In the first case the blade has to be 
stiffer because of the smallness of the clamping 
shoulder and in the second any tendency to 
run-out when a harder patch is encountered has 
to be resisted. 


High-Duty Selenium Rectifier 


A range of selenium rectifiers for high current 
densities has been put on the market by “‘ SAF ”’ 
components factory, Nuremburg, of Standard 
Elektrik Lorenz A.G. These can be used in 
bridge circuits with currents of 130mA to 250mA 


square centimetre of effective plate area. ° 


per 
This is said to enable space requirements to be 
reduced down to one-third of normal rectifiers. 
If the rectifiers are fitted with forced convection 
cooling or installed in an oil tank, the load can 
again be trebled, with further savings of space 
The new development, it is stated, was made. 
possible by the introduction of large-area 
vacuum splutter coating. 
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The American Scene 


Current Outlook for American 
Shipyards 

Shipbuilding in the United States, which 
hit its stride late in 1956 and early in 1957 
with full order books, has a full schedule 
ahead of it for 1958 and partly for 1959. 
Before the wave of cancellations struck the 
industry late in 1957 and early in 1958, it was 
scheduled solidly into 1960. This year 
started off well with the ordering of fifteen 
dry-cargo ships by subsidised operators. 
Following these orders, there has been only 
one order for a sea-going ship and that was a 
6000-ton dredge for the Corps of Engineers. 
The third quarter of this year does not appear 
to.offer much hope of orders for large ships. 
With strong efforts on the part of industry 
and the Government, the fourth quarter 
should wind up the year with strength. If 
present schedules can be met, orders for 
seventeen freighters and one or two passenger 
ships should be placed. Bids already have 
been requested for four of these, and the 
other bid solicitations are to be sent out 
during the next few months. Orders for 
inland-waterway vessels have shown a decline 
in recent months. This is a natural result 
of the nation-wide business recession. 

The Shipbuilders’ Council of America 
reported that at the close of 1957, private 
shipyards had unfinished business under way 
totalling approximately 1,826 million dollars. 
This figure far exceeds all previously recorded 
years except the war period of 1941 to 1945. 
Of this total, 874 million dollars represented 
commercial work and 952 million dollars 
was in Navy contracts. The Council reported 
further that employment in private and naval 
shipyards rose during 1957 from 221,100 in 
January to 229,500 in August. Between 
then and the end of the year it tapered off to 
222,300 workers. The 100 construction and 
repair yards reporting to the Council had an 
average of 43,536 employees on new con- 
struction and 37,627 on repair work during 
the last quarter of 1957. This was the 
highest quarterly total since the last quarter 
of 1953. Navy yards employed 93,600 
workers, or 42-1 per cent of the estimated 
222,300 workers employed at the beginning of 
1958. 

The total volume of ship-repair work 
during 1957 totalled 435,470,000 dollars—a 
new peacetime record. However, the picture 
for future work in the repair yards is not so 
bright. The Council report took note of 
this condition, stating that the number of 
U.S. flag vessels have decreased about 10 per 
cent during the past year. This percentage 
may become greater if the market conditions 
do not change rapidly. 

Tanker orders still dominate the market 
for ship construction even after allowing for 
the present cancellations. As of May 1, the 
shipbuilding summary published by Marine 
Engineering showed sixty-eight tankers on 
order out of a total of 103 ships. The balance 
was made up of twenty dry-cargo ships, 
seven bulk carriers, five passenger ships, 
three ferries, one dredge and one survey ship. 
The start of a steady flow of ship-replacement 
orders has now begun. While the first 
replacement ships were the Moore- 
McCormack and Grace Lines’ passenger 
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ships ordered two years ago, this year saw 
the actual beginning on the steady pro- 
gramme. Four steamship companies—Lykes 
Brothers, Moore-McCormack, American 
Export and American President—placed 
orders for fifteen dry-cargo ships. If Con- 
gress approves the Maritime Administration’s 
plans, eighteen more ships will be ordered 
this year. These would include ships for 
American Mail, Lykes Brothers, Mississippi 
Shipping, Moore-McCormack and Pacific 
Far East, together with a passenger ship for 
the American President Lines. The Maritime 
Administration appears to be confident that 
its programme will receive Congressional 
approval. With yearly approvals, the sub- 
sidised operators will be required to replace 
304 ships by the middle of the 1970s. At 
the present time eight lines have signed 
operating contracts committing themselves to 
build 195 ships at a total cost of 2020 million 
dollars. The replacement plans of the other 
subsidised operators have not been an- 
nounced. However, it is certain that their 
plans will be determined when their subsidies 
are renewed. 

One other ship-replacement is pending that 
has the concerted interest of the entire 
shipping and shipbuilding industry. This 
one is the ship to replace the S.S. “‘ America.” 
The plans announced by the United States 
Lines calls for a vessel similar to the S.S. 
“* United States.”” Bids were received a year 
ago for this ship, but Congress eliminated 
the funds for it last year. This year the 
Maritime Administration did not request an 
appropriation since separate legislation was 
pending in Congress. The closing days of 
this session of Congress should determine 
whether this special bill will be passed or the 
replacement schedule returned to the Mari- 
time Administration to be handled in the 
same manner as all others. 

In general, the American shipyards are in a 
healthy position at the present time but face 
problems that are common to all businesses. 
The annual report of the Newport News 
Shipbuilding and Dry Dock Company 
stresses one of these problems. The report 
states: ‘“* Extensive replacements of the 
Company’s properties, and those owned by 
the Navy, are expected over the next few 
years. Inthe Company’s particular situation, 
the costs of replacements in most cases are 
many times the original costs, even after 
eliminating any ‘ betterments’ involved in 
the replacements. ... The expenditure of 
these funds does not appreciably increase the 
company’s productive capacity or efficiency.” 
This situation is true in all yards. The lean 
years following the war made it impossible to 
modernise or even to maintain all the facilities. 
Now that a healthy condition exists, facilities 
must be improved or brought back to good 
working levels. Legal depreciation limits do 
not allow for the increased costs. Yards 
have expanded to meet the present-day work 
load and to remain competitive. Bethlehem 
Steel dismantled six standard shipways at 
Quincy to accommodate a building basin 
which has three building positions, or graving 
areas, for the construction of from three to 
six ships, depending upon their size. Sun 
Shipbuilding and Dry Dock has done a 
major rebuilding job. Several old ways were 
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removed to provide for ways capable of 
handling larger ships. In this manner many 
U.S. shipyards have shown their good judg- 
ment and willingness to spend large sums of 
money to improve production facilities. 

The future is considered to be good for 
U.S. shipbuilding. The shipowners have 
shown their good intentions of replacing 
their ships. The shipbuilder is showing his 
faith in the future by rebuilding and improv- 
ing the shipyards. The Government requires 
some 300 ships to be replaced within the next 
fifteen years. Out of 772 American-flag ships 
totalling 7,300,000 tons only 16 per cent 
were built since World War II. The average 
age of U.S. freighters is twelve years. The 
work horse of the tanker trade, the ** T-2,” 
is rapidly reaching obsolescence. There is 
the potential business and the willingness to 
do business in the shipbuilding industry. It 
all adds up to a healthy situation for, at least, 
the next fifteen years. 


Full Operationjof Oak Ridge Research 
Reactor 


THE new research reactor at the Oak Ridge 
National Laboratory has now been successfully 
operated at its design power level of 20MW of 
heat. The so-called Oak Ridge Research Reactor 
(ORR), which was described in our issue of 
May 23, was brought to design power on May 29 
after the power level was raised in incremental 
steps over a period of several days during 
operational tests. The reactor was designed to 
operate normally at 20MW, but can be operated 
at 30MW during some periods to meet the needs 
of the experimental programme. The ORR 
went “ critical ”’ on March 21 and pre-operational 
testing has been under way since that time. The 
testing programme included an evaluation of 
safety factors associated with all the aspects of 


ign. 

The ORR has the highest power level of the 
six reactors currently in operation at the labora- 
tory. The reactor represents a major engineering 
advance over previous research reactors of the 
materials testing reactor type since it achieved 
extremely high neutron fluxes at only a fraction 
of the cost of previous reactors of this class. The 
ORR is a prototype for similar research reactors 
which are now being built in various parts of the 
world. The new pile will be used for funda- 
mental research and engineering studies. The 
research programmes to be carried out in connec- 
tion with the reactor will include engineering 
studies on the effects of nuclear radiation, basic 
studies on the properties of metals, alloys and 
ceramics, and experiments involving tron 
spectroscopy. The reactor also will be used for 
the production of both short and long-lived 
isotopes. 

The reactor facility includes a hot cell at one 
end of the storage pool so that irradiated materials 
may be moved under water from the core region 
directly to the cell for handling. The ORR is a 
heterogeneous reactor, moderated and cooled 
with demineralised water. It has an average 
flux greater than | x 10 neutrons per 
centimetre per second, and has a vee sag 
reflected core which utilises fuel elements of 
uranium-aluminium alloy clad with aluminium. 
The reactor is housed in a building situated in 
the laboratory near the Oak Ridge Graphite 
Reactor and the Low Intensity Test Reactor. 
The design of the control room for the ORR 
provides for the future operation of the three 
reactors from the control room of the ORR. 
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New Titanium Alloys 

Tue Titanium Division of the Crucible Steel 
Company of America (formerly Rem-Cru Tita- 
nium Inc.) has recently announced the develop- 
ment of three new titanium alloys. They are the 
result of an intensive study of numerous titanium 
alloy systems and are intended to meet the 
requirements of the aircraft industry for an 
easily formable, yet high strength, alloy. All 
three are of the solution treat and age type, and 
they are now in limited production in a number 
of forms. 

The alloys have been designated B.120.VCA, 
C.115.AMOV and C.105.VA, and brief details of 
their composition and properties are given 
below. 

B.120.VCA.—This alloy differs from earlier 
titanium alloys in that its structure is essentially 
beta phase. This provides a high degree of 
formability in the solution treated condition, but 
permits the attainment of high strength levels by 
subsequent ageing. « The nominal composition 
of the alloy is 13 per cent V., 11 per cent CR.., 
3 per cent Al., and it is already in pilot production 
in billet and as sheet and wire. Solution heat 
treatment is carried out at approximately 760 
deg. Cent., followed by ageing at 450-480 deg. 


At the moment a rather lengthy ageing 


Cent. 
treatment is required, but efforts are being made 


to develop an accelerated treatment. In the 
aged condition the alloy is stable for long periods 
of time at temperatures up to 320 deg. Cent. 

A wide range of mechanical properties can be 
obtained from the alloy by suitable adjustment of 
the heat treatment, in the solution treated con- 
dition ; a typical room temperature ultimate 
tensile strength would be 60 tons per square inch, 
increased to 85 tons per square inch by subse- 
quent ageing. Even higher tensile strengths, of 
the order of 105 tons per square inch, can be 
obtained by the adjustment of the ageing treat- 
ment, but at the cost of some loss in ductility. 
Elevated temperature properties are not yet 
completely evaluated, but a figure of 78 tons per 
square inch is quoted for the ultimate tensile 
strength at 300 deg. Cent. 

The comparatively low yield strength and good 
bend ductility of B.120.VCA in the solution 
treated condition give‘it excellent formability, and 
we are advised that in general any forming 
operation which is performed on the commer- 
cially pure grade A.70 can also be carried out on 
the new alloy. A noteworthy feature of B.120. 
VCA is its ability to be cold-headed, a property 
which gives it a large potential use for rivets and 


The large atomic-powered radar picket sub- 
marine U.S.S. ** Triton *’ was launched on Tuesday, 
August 19, and is shown, ABOVE, afloat on the 
Thames River, and, to the LEFT, on the ways ready 
for launching from the shipyard of the Electric 
Boat Division of the General Dynamics Corporation 
at Groton, Connecticut. The ship, which was 
laid down in May, 1956, has a length of about 447ft 
and a surface displacement of approximately 5900 
tons, and will be propelled by a two-shaft arrange- 
ment of nuclear reactors at a speed sufficient to 
ensure that the submarine will be able to maintain 
station with aircraft carriers and destroyers— 
that is, over 30 knots. High underwater speed, 
combined with long endurance, are intended to 
enable the submarine to carry out picket duties 
at long range, when the ship will surface and then 
use her detection equipment to obtain early 
warning of any attack being mounted, so as to alert 
home atomic striking forces, and later use her 
direction radar to guide intercepting forces in 
defence 


bolts. The alloy can also be welded in the 
solution treated condition, although further work 
is required on the ageing of the weld and parent 
metals. 

C.105.VA and C.115.AMOV.—Both these 
alloys are of the alpha-beta type, the former 
having a nominal composition of 16 per cent V, 
24 per cent Al, and the latter 4 per cent Al, 
3 per cent Mo, 1 per cent V. C.105.VA is 
characterised by ease of forming in the solution 
treated condition, and maintains good properties 
up to 420 deg. Cent. Beyond that temperature 
its creep rate is rather high. It is also weldable 
in the solution treated condition. C.115.AMOV, 
on the other hand, is less easily formed than 
either C.105.VA or B.120.VCA, but it does 
possess excellent elevated temperature and creep 
properties up to at least 420 deg. Cent. This 
alloy is not recommended for welding. 

In particular, it is claimed that high strength, 
short time properties at present demanding 
precipitation hardening stainless steels, may now 
be achieved by the beta alloy B.120.VCA. 

The Titanium Division of the Crucible Steel 
Company of America is represented in the U.K. 
by Henry Gardner and Co., Ltd., 2, Metal 
Exchange Buildings, Leadenhall Avenue, London, 
E.C.3. 
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Tungsten Carbide Tooling and 
Spraying Developments 


A NEW design of boring bar and several other 
new styles of tools utilising the “ throw- 
away’ insert principle were recently announced 
by Kennametal Incorporated, of Latrobe, Penn- 
sylvania. Since the introduction of the firm’s 
“ throw-away”’ tooling several years ago, the 
principle has been extended to milling cutters, 
boring bars, profiling styles for tracer lathes and 
other special designs, until the line now includes 
approximately fifty styles available in more than 
250 tools. The latest “* Kendex’’ tool is an 
adjustable boring bar that accommodates three 
individual heads to provide a boring diameter 
range from 2}in to 33in. Each head provides a 


Fig. 1—Contrasting surface finishes obtained in boring operations with plain 
and special carbide-encased boring bar are seen enlarged above 


lin diameter adjustment. The new bar incor- 
porates a simple assembly which is attached to a 
heat-treated alloy steel bar. Standard precision 
ground “ throw-away”’ inserts, chip breakers 
and shims, as used in other tooling, are used with 
the boring heads to provide interchangeability, 
simplify stocking, and reduce inventory invest- 
ments. 

The firm has also developed the “ Kendex ”’ 
encased boring bar, a new design to take advan- 
tage of the high rigidity of Kennametal composi- 
tions for boring deep holes as well as to permit the 
use of harder grades of carbides to cut high- 
tensile steels. These advantages have been 
available for many years in smaller bars made of 
solid carbide. The new design now makes it eco- 
nomical to realise the same advantages of 
tungsten carbide on larger sizes of bars. The 
Kennametal encased bars being offered are up 
“5 16in long with bore diameters from 14in to 

34;in. The centre core of the new bar is encased 
or surrounded with a Kennametal sleeve that 
provides a degree of rigidity approaching that 
of a bar of solid carbide. As the new design 
concentrates the Kennametal carbide in the area 
of the greatest stress, maximum benefits are 

obtained with a minimum amount of the material 








to provide sufficient rigidity to overcome chatter, 
weaving and drag-out scoring in order to obtain 
accurate dimensions, straight holes and smooth 
finishes.as required in precision boring operations. 
The cutting head is equipped with triangular or 
square inserts, chip breakers and shims as used 
on standard single-point turning tools to provide 
the utmost interchangeability in ‘“* Kendex” 
tooling. 

The top part of the accompanying illustration 
shows the contrasting surface finishes on two 
portions of a 6}in section of S.A.E. 1020 steel 
pipe. The rough surface in the foreground 
resulted when a conventional steel boring bar 
was used. The adjacent 
surface was obtained 
with a “ Kendex”’ bar 
encased by a sleeve of 
Kennametal to provide 
greater rigidity. Both 
cuts were made with a 
74in bar overhang on a 
16in “* American Pace- 
maker” centre lathe 
under identical condi- 
tions ; 0-00Sin feed, 400 


surface feet per minute, and 0-015in depth of 
cut. The Kennametal sleeve (lighter portion of 
bar in lower part of photograph) extends to 
within inches of the insert. 

The company has also announced its “ Ken- 
spray,’ a new hard surfacing powder with a high 
content of tungsten carbide that can be applied 
to steel parts by metal spraying techniques. The 
powder is said to provide a hard surface possess- 
ing properties that closely approach the maximum 
wear qualities of cemented tungsten carbides. 
With the new powder, irregular shapes and flat 
surfaces can be easily coated, the size and shape 
being limited only by the accessibility required 
by the spraying equipment. As only a relatively 
thin coating is needed for wear-proofing, “‘ Ken- 
spray” hard surfacing requires less material, 
can be applied more quickly and provides a 
more uniform, defect-free surface than can be 
obtained with conventional welding methods 
and materials. The surface coatings can be 
controlled from 0-010in to 0-090in thickness. 

The tungsten carbide content of “ Kenspray ” 
also provides high hardness and resistance to 
erosion as required by machine components and 
equipment used in the food, chemical, petro- 
chemical and other processing industries. The 
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powder can be applied quickly to steel parts by 
hand-held or mechanically-held metal spraying 
equipment. The part and the coating are then 
heated by an oxy-acetylene torch or in a furnace 
to fuse the hard surfacing deposit to the base 
metal. Because of high hardness the surfaces 
cannot be machined but can be ground with 
diamond or silicon carbide wheels where close 
tolerances are required. 


American Grant for Norwegian 


Research Reactor 


Tue United States Government will contribute 
350,000 dollars toward the cost of a nuclear 
research reactor project being undertaken by the 
Institute for Atomenergi (I.F.A.), an agency 
designated by the Norwegian Government for 
research and development in nuclear energy. 
This is the sixteenth grant to be made as a result 
of President Eisenhower’s Atoms-for-Peace offer 
in June, 1955, to assist co-operating countries in 
the acquisition of nuclear reactors. The funds 
are made available to the Commission by the 
U.S. International Co-operation Administration 
from Mutual Security Programme funds and will 
be transferred to the Government of Norway 
upon completion of the project, scheduled for 
the summer of 1960. The reactor is a zero-power 
pool facility fuelled with natural uranium and 
moderated and cooled with heavy or light water. 
Fabrication of the reactor and construction of: 





Fig. 2—Application of ‘*‘ Kenspray ”’ tungsten carbide surface coating with 
metal spraying gun; coated parts shown in insert 


“the buildings will be handled by the LF.A. or 


by Norwegian firms. Some of the equipment for 
the reactor is expected to be purchased from 
American firms. Five tons of heavy water to be 
used as a moderator will be bought from the 
United States. The LF.A. will build the reactor 
at Kjeller, 20 miles north-east of Oslo. The 
general supervision of the operation of the 
reactor will be by the Joint Establishment for 
Nuclear Energy Research (JENER), a co- 
operative research organisation created by The 
Netherlands and Norway in 1951. The facility 
will be used to obtain information on factors 
that influence the physics and engineering of 
reactor calculations and design, particularly as 
they relate to the boiling water reactor. In 
addition, the Reactor School, established by 
JENER at Kjeller, will use the facility to 
train Dutch and Norwegian students in nuclear 
science and engineering. The reactor will be 
available to graduate students in reactor physics 
at the Technical University in Trondheim. The 
zero-power project will use existing laboratories, 
machine shops and offices. The cost of the 
reactor and ancillary facilities has been estimated 
by the Norwegian Government to be in the 
neighbourhood of 800,000 dollars. 
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Personal and Business 


Appointments 


Me Kf ine Government and instal valve 


" Houlton, A.M.I.Mech.E., 
straddle i 


11am M. Frames has been appointed 
a of the International Nickel Company S.A. 
(Proprietary), Ltd., South African subsidiary of the 
international Nickel Company of Canada, Ltd. 
Mar. S. H. Jones states that he has resigned his 

- apier 


Mr. J. H. Jellett, M.LC.E., has —— 
tock : at Soutl 

follows jsation as a result of the retirement of 
Mr. E. S. Ely, M.1.Mech.E., from the position of 
docks mechanical and electrical engineer. 

Samurt Fox anp Co., Ltd., a subsidiary of the 
United Steel Companies, Ltd., states that Mr. H. 
Morley is to become general- works manager on 
September 9. He succeeds Mr. J. D. Joy, who has 
been appointed a director and general works manager 
of -Frodingham Steel Company. Mr. 


the company to work with the chief engineer, with a 
view to becoming works 
1959. 


Business Announcements 


Scientific Fitm ASSOCIATION has moved to 
3, "inigeave Square, London, S.W.1 (telephone, 
Belgravia 6188). 

anp Hucues, Ltd., has moved its executive 
dane Empire Way, Wembley, Middlesex (tele- 
phone, Wembley 8888). 

orpoint Evectric APPLIANCE COMPANY, 
BP pnt that its title will be changed on Septem- 
ber | to A.E.1. Hotpoint, Ltd. 

Mr. G. Fowter, production controller of 
Simmonds Aerocessories, Ltd., is visiting the com- 
pany’s agents in Norway. i. 

"s ASBESTOS AND ENGINEERING (HOLDINGs), 
tad, states that it has acquired the whole of the share 
capital of Clive Skinner (Proprietary), @Lid., Mel- 
bourne, Australia. 

SamuEL Fox AND Co., Ltd., a subsidiary of the 
United Steel Companies, Ltd., announces that, 
with effect from September 1, its research department 
will be known as the metallurgical department. 

Guose PNeuMATIC ENGINEERING ComPANy, Ltd., 
Romford, Essex, has appointed Robert Kelly and 
Sons, Machine Tool Division, Newington, Liverpool, 
1, as sole sales and service agents in the Lancashire 
and Cheshire area. 

W. T. HENLey’s Logan aithan gh man, 

announces that as from , its adver- 
“we will be transferred from 95, Ald- 
wych, London, W.C.2, to 51-53, Hatton Garden, 
London, E.C.1 (telephone, Chancery 6822). 
Proresson P. V. DanckwertTs, Professor of 
i i ing Science at Imperial College, 
London University, is to lecture in Mexico, from 
August 18 to 26, on some of the aims and achieve- 
ments of the United Kingdom in the field of atomic 
energy. 

G.W.B. Furnaces, Ltd., Dudley, Worcs, states 
that it has appointed and Sons, Ltd., 

i Glamorgan, to represent it in the South 
Wales area for the sale of low tension control gear 
from 10-1400A ac. or d.c., and for complete cen- 
tralised contro! systems and panels. 


representing F. Perkins (Canada), Ltd., in the southern 
states of the U.S.A. 

Tue Fairey AviATION ComPANny, Ltd., announces 
that it has agreed with the Kaman Aircraft Corpora- 
tion, of Bloomfield, Connecticut, the terms of a 
licence for the manufacture and sale of the Fairey 
Rotodyne vertical take-off air liner in the United 
States. The agreement is subject to the approval of 
the Governments of Great Britain and the U.S.A. 


Contracts 


JoHN LaING AND Son (CANADA), Ltd., has been 
awarded a contract for further road construction in 
British Columbia on the Trans-Canada Highway. 
The contract, worth about 2,000,000 dollars, is for 
a 7}-mile section through Revelstoke National Park 
in the Rocky Mountains. 

AUSTRALIAN ELecTRICAL INpustRigs Pry., Ltd., a 
subsidiary of Metropolitan-Vickers Electrical Com- 
pany, Ltd., has received a contract, valued at nearly 
£4,500,000, from the State Electricity Commission of 
Victoria, Australia. This contract is for turbo- 
generator plant and other equipment at the Yallourn 
power station. It is stated that over £2,000,000 
worth of the work will be carried out in the United 
Kingdom. 

Tue State Evecrriciry COMMISSION OF VICTORIA, 
AUSTRALIA, has awarded a contract valued at over 
£5,000,000 to Babcock and Wilcox of Australia, a 
subsidiary of Babcock and Wilcox, Ltd. More than a 
fifth of the work sede — at oe 
Kingdom headquarters of the company. con- 
tract is for boiler plant for the Yallourn “E” power 
station. It includes two boilers suitable for operating 
continuously with raw brown coal. Each will have 
an output of 950,000 Ib of steam an hour at a working 
pressure of 1600 Ib per square inch gauge and a 
temperature of 1060 deg. Fah. when supplied with 
feed water at a temperature of 420 deg. Fah. and fed 
with raw Yallourn brown coal having a moisture 
content of up to 68 — Fah. The new plant will 
have two brick-lined self-supporting reinforced con- 
crete chimneys with a base diameter of 34ft. The 
contract stipulates that the boiler must be capable of 
maintaining for 8000 hours a continuous output of 
950,000 Ib of steam an hour without “ on-load ”’ 
cleaning. 

Miscellanea 

FisHiInG Exuipition.—The International Shipping 
and Commercial Fishing Exhibition will be held at 
the Pavilion Site, Corporation Field, Hull, from 
September 11 to 17. 

Mixp Steet ELecrrope.—An iron powder electrode 
known as “ Ferrolux,”’ is now being manufactured 
by i-Arc, Ltd., for the high-speed welding of 
mild steel in the flat and horizontal positions. The 
electrodes can be used with a.c. or d.c. welding plant 
and are lightly tipped with a special composition to 
ensure instantaneous arc starting. They are made in 
18in lengths and from 10 S.W.G. to fin diameter. 

NEEDLE BEARINGS.—A technical manual has been 
issued by LN.A. Needle Bearings, Ltd., Dafen, 
Lianelly, Carms, entitled ‘“ Needle Cages and Needle 
Bearings.” It is particularly intended for the assistance 
of designers and users of needle bearings, and deals 
in detail with various constructions of the bearings, 
their capacities, applications, lubrication, main- 
tenance and design requirements for their installation. 

Nyton Exuisrrion.—The Plastics Division of 
Imperial Chemical Industries, Ltd., intends to hold 
three exhibitions in September and October to 
illustrate the industrial uses of nylon. The first 
exhibition will be held in the Chamber of Commerce 
Assembly Room, Birmingham, on September 23 and 
24, the second at the Angel Hotel, Cardiff, on October 
14 and 15, and the third at the Grand Hotel, Charing 
Cross, Glasgow, on October 29 and 30. 


Wuire Meta Bearincs.—A new plant installed 
by the Phosphor Bronze Company, Ltd., Bradford 
Street, Birmingham, 5, incorporates the “ Kolene ” 
method —— bearing backs or halves, together 
with centrifugal lining machines for handling bearings 
up to 20in outside diameter. It is pointed out that 
the preparation process provides such a reliable 
surface for lining cast iron and other metals with 
white metal wo-dh the — of — reverse 
taper keys into meta aces of cast iron bearing 
halves has been discontinued. The “ Kolene” 
oo process was described in our issue of July 6, 


S.B.A.C. Exuipition.—The 1958 Flying ~~ 
and Exhibition of the Society of British Aircraft - 
structors will include the following aircraft which 
have not appeared before: the Short S.C.i v.t.o. 
research aircraft (static park), the Fairey ‘“ Roto- 
dyne’’ y.t.o. air-liner prototype, the Saunders-Roe 
“ P.531 °° turbine helicopter, the Westland ‘“ West- 
minster "’ twin-turbine utility helicopter, the Bristol 
“192° twin-turbine military helicopter, and the 
Blackburn * N.A.39"’ naval strike aircraft. The 
Exhibition is open to the public on Friday, Saturday 
and Sunday next. 

Fue Errictency Exuisition.—The fifth Industrial 
Fuel Efficiency Exhibition will be opened in the 
National Hall, Olympia, London, on Wednesday, 
September 24, by Earl Attlee, and will remain open 
until Friday, October 3. The theme of the exhibition 
is “* Greater Productivity at Lower Cost,”’ and a series 
of technical meetings has been arranged, to be held 
on the mornings of Thursday, Friday and Tuesday, 
September 25, 26 and 30, and of Wednesday, October 
1, at which papers will be presented covering the 
economic application of fuel in all its aspects. 


Orrice MACHINERY Exports.—Sales of British 
office machinery to Australia during the first half of 
the year jumped 40 per cent to over £2,000,000, so 
offsetting a drop of £300,000 to the U.S.A. and 
Canada and enabling the industry to achieve a new 
six-month export record. Shipments to the industry’s 
biggest customer amounted to £2,096,269 compared 
with £1,486,654 in the same period last year, while 
South African imports from Britain went up from 
£785,663 to £832,592 and Western Germany’s from 
£304,592 to £524,179. In all, the office equi t 
industry exported during the half-year £13,823,219 
of its products including stationery, office furniture 
and safes, compared with £13,734,046 in the same 
period last year. 

ScHOoL oF GAS TURBINE TECHNOLOGY.—Power 
Jets (Research and Development), Ltd., has announced 
the closing of the School of Gas Turbine Technology 
at Farnborough, to become effective on December 12 
this year at the conclusion of No. 152 Introductory 
and Practical Course. The numbers of students 


’ passing through has now dropped to a level such 


that it is considered no longer economic to run the 
courses. The following courses will be held: 
No. 149 “International”? Course on Aero 
and Industrial Gas Turbines (September 8 to 26) ; 
No. 150 Aero Engine Design Course (October 6 to 
24) ; No. 151 Design and Applications of Industrial 
Gas Turbines (November 3 to 21) ; No. 152 Intro- 
ductory and Practical Course (December i to 12). 
Applications for enrolment should be addressed to 
the Principal, The School of Gas Turbine Technology, 
Farnborough Place, Church Avenue, Farnborough, 
Hants. Most of the lecturing in the school has for 
some time past been the responsibility of engineers in 
the Power Jets Consultancy Department. This 
department remains available for advice on gas 
turbines and rotary compressors. 


NEUTRON DeTEcTORS FOR REACTOR CONTROL.— 
We are informed that two neutron detectors, capable 
of operating efficiently at temperatures up to approxi- 
mately 200 deg. Cent., have been developed by 
Plessey Nucleonics, Ltd. They are the ‘“* PNI 1025,” 
a three-electrode ionisation chamber incorporating 
gamma compensation, and the “ PNI 1026,” a two- 
electrode version. Both detectors can operate at 
the ambient temperatures of the core or shielding for 
long periods without attention. They have the 
minimum possible gamma sensitivity consistent with 
adequate neutron sensitivity, and after operation at 
high neutron fluxes provide the minimum possible 
current from residual activities in their structural 
materials. The main components of both detectors 
are of highly pure aluminium. Internal insulators 
and electrode supports are of alumina and the vacuum 
lead-through seals are of the ceramic bonded to 
metal. This form of construction provides rigid 
mounting of the electrode assembly independently 
of the vacuum seals and cable terminations. The 
aluminium base of the chamber shrouds the vacuum 
seals and carries the cable terminations. Detectors 
are tested to an internal pressure of 100 lb per square 
inch before filling. Neutron-sensitive coatings of 
either natural or enriched boron can be provided. 
The chambers are normally filled with hydrogen at 
pressures of 25cm, 75cm or 225cm Hg. Although 
the chamber can be operated at up to approximately 
200 deg. Cent., the precise — limit depends on 
the lower limit of current to be measured and the 
filling pressure. Polythene-insulated sealed termina- 
tions designed to take similarly insulated and sheathed 
cables are fitted for normal and moderate fluxes and 
temperatures. The chambers are said to show 
excellent saturisation characteristics. Minimal stray 
collection volume results in low gamma sensitivity. 





; 
~ 














Aug. 29, 1958 


British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings, 
Chancery Lane, W.C.2, 3s. 6d. each. 


MACHINE TOOLS 


798,943. November 12, 1954.—Macuine Too. 
Drives, Oskar Waldrich, Siegen/Westfalen, 
Germany. 

The invention relates to machine tools in which a 
heavy workpiece is supported for rotation by plain 
bearings, such as a roll-grinding machine or a heavy 
roll-turning lathe. It provides with the main drive 
an auxiliary drive, which includes a speed change 
gear of high reduction ratio, which is used solely dur- 
ing starting up. Thus the output and-therefore the 
size of the driving motor can be considerably reduced. 
As will be seen from the drawing the face plate A of 
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a roll-grinding machine is driven from a main motor 
B through a gear C, regulatable within the necessary 
limits for normal running, and a V groove belt 
pulley D. The drive is conveyed through V belts E 
to a larger pulley F and through a countershaft G 
to a small V belt pulley H and from there through a 
further set of V belts J to the face plate A. As will 
be seen from the part section on the right-hand side of 
the face plate the plate has internal teeth K with which 
meshes a toothed wheel L which belongs to the 
auxiliary drive according to the invention. This 
auxiliary drive comprises an auxiliary motor M of 
low power which through a worm N drives a worm 
wheel O to which is fast a small toothed wheel P. 
Both wheels are on a shaft journalled in fixed position 
while the wheel L by means of a link mounting R 
can be rocked around the periphery of the toothed 
wheel P and in this way can be brought into and out 
of mesh with the teeth K of the face plate A. The 
coupling movement is effected by means of an electro- 
magnet S which swings the link mounting R and 
thus the toothed wheel LZ through a pull rod 7.— 
July 30, 1958. 


OVERHEAD ELECTRIC TRACTION SYSTEMS 


794,517. June 27, 1955.—C.ips FoR ELONGATED 
Memsers, British Insulated Callender’s Cables, 
Ltd., Norfolk House, Norfolk Street, London, 
W.C.2. (nventors: Joseph Littler and Clifford 
Edwin Ricketts.) 

The invention relates to a clip for clamping 
together elongated members one or each of which 
may be an electric conductor which may be stranded. 

Referring to the drawing the clip, which consists of 

three parts, a body A, a clamping plate B and a cam 

piece C is shown securing together a stranded feeder 
cable D and a dropper wire E. The body piece is 
formed from a single piece of cadmium copper into 

a V-shape and the lower part of the V is shaped to 

hold securely the two conductors of different dia- 

meters, one above the other. In each arm of the 
body there is an aperture, the shape of which can be 
clearly seen from the left-hand view. Through the 
two apertures in the arms of the body passes the cam 
piece C, which consists of a solid cadmium copper 
bar of rectangular shape in cross-section except for 
one side which is semi-circular. In the flat face of 
the cam piece opposite the semi-circular face there 
are two recesses which reduce the depth of the cam 
piece at two points, leaving at the ends two fingers 

F and G and in the centre a third projecting part H, 

namely the clamping part. Between the cam piece C 

and the feeder cable D is the clamping plate B in the 

form of a cadmium copper strip which fits loosely 
between the substantially parallel parts of the arms, 
and is of a length equal to the width of the strip 
from which the body is made and has integral lugs 

J in the middle of each side which fit into narrow 

central slots in the arms extending upwards into the 

apertures of the cam piece. As shown in the drawing 
the clip is in its closed position. To open the clip the 

cam piece C is rotated through eg yy! 90 

deg. in-an anti-clockwise direction means of a 
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spanner applied to either end. During the first part 
of this movement one edge of the flat surface of the 
clamping part H of the cam will press down upon 
the clamping plate and as this edge moves through 
its lowest position a snap action will be given to the 
movement of the cam piece. By reason of this snap 
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action in its movement, which operates during both 
the opening and closing movements, the cam piece 
is securely locked in the position in which it holds the 
clip closed. When the cam piece is in an idle position 
it is secured to the body by virtue of the pressure of 
the diverging arms of the body on the inner surfaces 
of the fingers F and G. Modified designs are also 
shown in the Specification—May 7, 1958. 


ELECTRICAL ENGINEERING 


787,731. December 31, 1952.—Cuttinc ELectrric- 
ALLY CONDUCTIVE MaAtTERIALS, Sparcatron, 
Ltd., Abbey Yard, Bath. (/nventor : Dagobert 
William Alfred Fritz Rudorff.) 

The invention relates to methods and apparatus 
for cutting electrically conductive materials more 
especially hard metals such as metal carbides by means 
of electric spark discharges as described in Speci- 
fication No. 637,872. In practice water may be used 
as the liquid medium and a suspension. of particles 
of silicon is contained in the water. A particularly 
convenient method for producing this suspension is 
to place a piece of silicon in a bath of water and then 
to make it the workpiece in a spark cutting process 
as described in Specification No. 637,872, thus 
dispersing finely comminuted silicon in the water. 
In order to maintain constant the amount of silicon 
contained per unit volume of water, provision may 
be made to control the dispersal of silicon in accord- 
ance with the rate of consumption of water for the 
purpose of injecting it into the bathing fluid. Such 
an arrangement is illustrated in the accompanying 
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diagrammatic drawing, where A indicates a work- 
piece and B a hollow electrode into which is led a 
conduit C. D is an injector receiving compressed 
air through a supply pipe E which entrains a 
liquid spray into the injector through a riser pipe F, 
the com air and spray thence passing into the 
conduit C which has a bell mouth G. At its lower 
end the riser pipe F is immersed in a bath H, the level 
of water J wherein is maintained by a float K operat- 
ing a valve L. The float also controls a spark dis- 
charge circuit including a capacitor M an electrode 
N and a piece of silicon O, a spark gap being main- 
tained between the latter in the water bath/. The 
workpiece is connected to a positive pole either in the 
spark discharge circuit or in another circuit, and a 
spark gap is maintained between said workpiece and 
the electrode B through which flows a mixture of air 
and water vapour containing suspended particles of 
silicon. It will be appreciated that other gas or 
vapour suspension may be employed and that the 
vapour may be condensed at the cutting zone 
after. passing through the spark gap and after 
filtration may be recirculated to the tank H.— 
December 18, 1957. 


792,627. July 8, 1955.—DetectING MECHANICAL 
Sup, The British Thomson-Houston Company, 
Ltd., Crown House, Aldwych, London, W.C.2. 
(inventors : Donald Windsor Prowse and 
Geoffrey Edmund Woodliff.) 

The invention relates to a means for detecting 
mechanical slip, that is transitory discontinuity of 
mechanical coupling between two members which 
pol on in: The te even particular 1 
S| ratio. us invention is i y 
suitable for detecting slip in a rope drive. The 
sppuine of sdk igedy “bien aaa bya aoe 

at ‘ is pro- 
vision of an electric circuit arrangement suitable to 
respond to the instantaneous value of relative 


357 


tion of one member with respect to the other. A 
signal of sufficient strength suitable to be used for 
ae an emergency control if required, is also 
provided. Referring to the upper drawing tacho- 
generators A and B either d.c. (or, if a.c., having 
their output rectified), are driven normally at equal 
couher an tanhomstan ioe Commengh Sota 
together. The tachometers are 

respective capacitors C and D to two differenti 
wound coils E and F mounted on a core G, the 
energisation of which causes closure of contacts H 
and completes a circuit to provide a control initiating 
signal. When the two tachogenerators rotate at 
constant speeds no current will flow in either coil, 
because of the inclusion of a capacitor in each circuit. 
During periods of normal acceleration, current will 
flow in both coils because there will be a change in 
the generated voltages. However, as the members 
driving the tachogenerators are coupled together, 
the rate of change of voltages, and therefore of the 
currents in the coils, will be the same, or in a fixed 
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pre-determined relationship, and the coils are wound 
to produce under such conditions a resultant zero 
flux, in the core. Thus the relay will not operate. 
Should there be a relative acceleration of one member 
with respect to the other, however, there will be a 
corresponding rate of change of one vol with 
respect to the other, and different currents will there- 
fore flow in the two relay coils, producing a resultant 
flux. Thus sensitivity of the circuit can be arranged 
so that the relay is operated at a specified current 
difference, and therefore at a specified relative 
acceleration. If it is required to detect low values of 
relative acceleration, the sensitivity of the system 
can be increased by means of amplifiers. A 
employing magnetic amplifiers J and K con’ by 
windings L and M connected to the outputs of 
tachometer generators A and B is shown by way of 
example in the lower view. It is an advantage of 
this system that it fails to safety, as the relay is 
arranged to operate immediately in the case of any 
amplifier failure.—April 2, 1958. 
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INTERNAL COMBUSTION ENGINES 


798,960. May 5, 1956.—Exuaust Systems, Norman 
Harold Bradshaw, age 3 Redditch Road, Kings 


_The invention relates to a device for use in com- 
bination with the exhaust system of an internal com- 
bustion engine. One object of the invention is to 
provide a device which will i 


4 
5 
. 
: 
= 


provide a device which will lead to a more thorough 
. Scavenging of the burnt gases from the 
space. Referring to the drawing, the device is shown 
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April 1, 1955.—Startinc Devices FoR 
Thomas Richard Jones, 28, High 


The object the invention is to provide for a 
lower take-up speed for the drive between the starter 
motor unit and the engine shaft ; to provide for 
positive disengagement of the drive when the engine 
starts, and to minimise, if not completely eliminate, 

of the drive to lock solid. In the form 
of the invention shown in the drawing, the improved 
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t comprises 
which carries 


engine shaft J. This shaft is shown solid, but it may 
so that the engine shaft can extend there- 

bearings are carried in a suit- 
which the starter motor A may 
provide a unit assembly which is 
eee mete see ae 
carries the pri part clutch, comple- 
mentary part being secured to the engine shaft J. 
As shown, the primary part of the clutch comprises 


L having in its circumference a pin-receiving 
i law M, on one face adapted for engag- 


complementary clutch part in the form of a 
the engine shaft J. When the 


moves in a forward direction, to the 
in N, the engine shaft end O enters the 
recess P so that both shafts are located axially, 
ee ee ee ae ne 
engaging in N. the engine starts, 
J over-runs he clutch shaft H, and the 
lar L moves axially to the right to effect the 
disengagement of the clutch parts ZL, M and N. 
Se » onene y the collar L 
with ined cam surfaces R extending from the 
he claw M, which surfaces by 
bearing on the pin N as it over-runs with the engine 


shaft, cause the clutch shaft H to be pushed axially 
to jutch di position. A 
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and helical 
the sleeve. 


y arranged slots S 
In these slots there 
ly the projecting ends of a pin 7 which 
through the clutch shaft H and is held in 

U. When the starter motor 

is operated, the sleeve E through the reduction 
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British Standards Institution 
All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


DIMENSIONS OF CARBURETTOR OUTPUT 
FLANGES 


No. 2985: 1958. Price 4s. 6d. This standard 
deals with series of carburettor output flanges for 
future designs. Its use will benefit carburettor and 
engine manufacturers and engine users, and will 
minimise size variations of pre-cut joints/gaskets. The 
13-page, illustrated ication specifies rationalised 
ranges of nominal overall dimensions for abutment 
faces of single- and double-barrel output flanges 
(with clearance holes for attachment) for motor 
cycle, automobile and industrial engine carburettors. 
As metric units are frequently used in the United 
Kingdom for dimensions of these flanges, both inch 
and metric units are given, and standard dimensions 
are shown in bold type. The flanges are divided into 
five geometrically different groups, and each group 
contains a range suitable for carburettors with 
different bores. 


BLACKHEART MALLEABLE IRON 
CASTINGS 


No. 310 : 1958. Price 4s. Three grades of black- 
heart malleable iron castings (B18/6, B20/10 and 
B22/14) form the subject of this revision of a well- 
established British Standard last revised in 1947, 
The chemical composition of the metal of the castings 
is considered to be of less importance than the 
mechanical properties. In consequence, compliance 
with the requirements of the specified tests is to be 
regarded as the main criterion of the material's 
“ suitability for purpose.” The provision and heat- 
treatment of the test bars are specified, as are tensile test 
and bend test and hardness requirements ; provision 
is also made for additional tests to be undertaken by 
arrangement with the manufacturer. Alternative 
dimensions—based on practice in several other 
countries—are given. They have been included in 
order to gain experience with them in the United 
Kingdom, and to facilitate the exchange of informa- 
tion with other countries. 


MACHINE SCREWS AND MACHINE SCREW 
NUTS (B.S.W. AND B.S.F. THREADS) 


No, 450: 1958. Price 12s. 6d. Although the 
Unified thread has been steadily gaining popularity 
since it was first introduced to British industry several 
years ago, it is recognised that Whitworth threads 
must inevitably continue in use for a long time to 
come. This new edition of B.S. 450 has therefore 
been issued to meet the need for an up-to-date 
standard for machine screws with B.S.W. and B.S.F. 
threads. It was evident when the standard came up 
for review in the immediate post-war period that 
substantial revision was required to bring it into 
line with current practice. Although this revision 
was put in hand at once, its completion was deferred 
because of the more pressing need to prepare the 
standard for fasteners for Unified threads. It is of 
interest to note, however, that when B.S. 198], 
“* Unified Machine Screws and Machine Screw Nuts,” 
was prepared, the opportunity was taken to include a 
number of features relating to general practice with 
a view to incorporating them in B.S. 450, when work 
on that standard was resumed. Thus, the 
requirements in the present standard are in most 
cases similar to those in B.S. 1981, but, since develop- 
ment is continually occurring in methods of manufac- 
ture, further advances in established practice have 
also been recognised. In addition, the scope has 
been considerably extended to include all the various 
types of heads in common use in both slotted and 
recessed forms. 


Launches and Trial Trips 


ADMINISTRATOR, Closed shelter deck cargo ship ; 
built by William Doxford and Sons (Shipbuilders), 
Ltd., for the Ruthin Steam Ship Company, Ltd. ; 
length between —— 450ft, breadth 62ft, 
depth moulded 39ft 6in, deadweight 9500 tons ; 
five hatches, derrick outfit includes two to lift 70 tons ; 
service speed 154 knots; Doxford opposed piston 
oil engine, six cylinders, 670mm diameter by 2320mm 
combined stroke. Trial, July 22. 


VARICELLA, Oil tanker ; built at the Wallsend ship- 
yard of Swan, Hunter and Wigham Richardson, Ltd., 
for Shell Tankers, Ltd. ; length between perpendicu- 
lars 640ft, breadth moulded 85ft, depth moulded 
46ft Jin, load draught 34ft 4in, deadweight 33,000 
tons ; service speed 154 knots; thirty cargo oil 
tanks, one main pump room, four 1160 tons per hour 
so cman Sa5kW. 440 Soleo. 

ripping pumps; two . , turbine- 
driven B.T.H. alternators, one 100k i i 
alternator; one set of double reduction geared 
turbines built by Wallsend Slipway and Engineering 
Company, Ltd., 11,000 service s.h.p. at 102 propeller 
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r.p.m. take steam at 600 Ib per square inch and 
900 deg. Fah. from two Babcock and Wilcox “* Select- 
able *’ superheat boilers. Launch, July 30. 

Rep Crusaper, trawler ; built by John Lewis and 
Sons, Ltd., for the Crusader Fishing Company, Ltd. ; 
length overall 133ft, breadth 25ft 6in, depth moulded 
12ft 9in, gross tonnage 274; fish room 6500 cubic 
feet, electric trawl winch, 150 b.h.p., barrel capacity 
800 fathoms 2$in warp, 125kW diesel-driven winch 
generator, two 20kW _ diesel-driven generators ; 
Widdop G.M.B.7 diesel engine, 640 b.h.p. at 250 
r.p.m.—tTrial, August 5. 

lonte, refrigerated cargo liner ; built by Cammell 
Laird and Co. (Shipbuilders and Engineers), Ltd., for 
the Shaw Savill and Albion Company, Ltd. ; length 
overall 512ft, breadth moulded 70ft, depth moulded to 
shelter deck 41ft 6in, load draught 30ft 9in, dead- 
weight 11,900 tons, gross tonnage 11,000, refrigerated 
cargo capacity 411,000 cubic feet, general cargo 
239,000 cubic feet, service speed 17 knots; two 
complete decks, six holds, MacGregor hatch covers, 
one 50-ton, one 25-ton and other derricks to lift 
3, 5 and 7 tons; electric winches; four Allen 
340kW diesel-driven generators and one 75kW 
diesel-driven emergency generator; Harland and 
Wolff two-stroke, opposed piston, eight cylinders, 
750mm diameter by 1500mm stroke, 13,300 s.h.p. 
at 117 r.p.m.—Launch, August 14. 

KinG Henry, cargo ship; built at Belfast by 
Harland and Wolff, Ltd., for the King Line, Ltd. ; 
length between perpendiculars 435ft, breadth moulded 
59ft, depth moulded to shelter deck 39ft 9in, gross 
tonnage 5900, deadweight 9500 tons ; two complete 
decks, five cargo holds, one 50-ton, one 25-ton, six 
10-ton, and six 5-ton derricks, twelve electric winches, 
three 125kW diesel-driven generators, Harland and 
Wolff-B. and W. single-acting, four stroke diesel 
engine, six cylinders, 740mm diameter by 1500mm 
stroke, 3300 s.h.p. at 115 r.p.m.—Launch, August 15. 

British AMBASSADOR, Oil tanker ; built at Barrow 
by Vickers-Armstrongs, Ltd., for B.P. Tanker Com- 
pany, Ltd.; length overall 710ft, length between 
perpendiculars 665ft, breadth moulded 95ft, depth 
moulded Sift, deadweight 42,000 tons on 38ft 8in 
summer draught, sea speed 16 knots; forty-four 
cargo oil tanks arranged four abreast, one cargo 
pump room, three 1000 tons per hour turbine-driven 
Drysdale centrifugal two-stage cargo pumps, one 

1000 tons per hour ballast pump, three 150 tons per 
hour stripping pumps, main cargo lines 15in bore, 
Seaguard system of cathodic protection; two 
750kW, 440V, 60 c/s turbine-driven alternators, 
one 200kW diesel-driven alternator ; single set of 
Pametrada double reduction geared turbines, 16,000 
service s.h.p. at 105 propeller r.p.m., 17,600 maximum 
s.h.p. at 108 propeller r.p.m., steam supplied at 
600 Ib per square inch and 850 deg. Fah. by two 
Babcock and Wilcox “ Selectable ’’ superheat boilers, 
five-bladed propeller.—Launch, August 16. 

BRETWALDA, cargo ship; built by Joseph L. 
Thompson and Sons, Ltd., for Hall Brothers Steam- 
ship Company, Ltd. ; length between perpendiculars 
421ft, breadth moulded 59ft 6in, depth moulded 
38ft 2in, deadweight 11,545 tons on 28ft 64in summer 
draught (closed shelter deck) ; five main holds, six 
5-ton and four 10-ton derricks, steam winches ; 
Doxford four cylinder, opposed piston oil engine.— 
Launch, August 18. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

Mon., Sept. 1.-N.E. LoNpON BRANCH: Angel Hotel, Ilford, 

“Safety and the Supervisor,’”’ H. E. M. ‘ p.m. 
SHEFFIELD BRANCH: Royal Victoria Hotel, Sheffield, 
hairman’s Address, W. Lewis, 7.30 p.m. 

Tues., Sept. 2.—W. LONDON BRANCH : Windsor Castle Hotel, 
134, King Street, Hammersmith, W.6, “ Electric Furnaces,”’ 
R. Whittaker, 7.30 p.m. 

Wed., Sept. 3.—-HaLtrax Brancn : “ Crown” Hotel, Horton 
Street, Halifax. Showing of 1957 exhibition film, intro- 
duced by P. A. Thorogood, 7.45 p.m. *, ANCHESTER 
BRANCH : Engineers’ Clu! , Albert ,» Manchester, 2, 


7.45 p.m. 
Preston, “ The Electrical Contractor in Industry,’’ S. 
7.30 p.m, 


INCORPORATED PLANT ENGINEERS 
Tues., Sept. 2,-LONDON BRANCH : Royal Society of Arts, John 
Adam Street, Strand, W.C.2, “ Human Relations,’’ R. R. 
Hopkins, 7 en 
Wed., Sept. 3.—Leicester Brancu: Bell Hotel, Leicester, 
“Some Aspects of Planning and Designing in Industria! and 
Commercial Buildings,’ Hugh S. Smith, 7 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 
Mon., Sept. 1.—Liverpoo, GRADUATE SECTION : Radiant House, 
Bold Street, Liverpool, 1, “‘ Press Tools,’’ F. Hallifax, 7.30 p.m. 
Wed., Sept. 3.—-DUNDEE SECTION : Hotel, Union Street, 
Dundee, “ Problems Associated with Erosion,”’ W. Ull- 
man, 7.30 p.m. 
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qdry pneumatics 





Water vapour is always present in compressed air, 
building up unseen corrosion, blockages 
and, finally, expensive maintenance problems. 


Birlec Adsorbers banish water worries and problems dry up! 





This milk bottling plant at Nottingham 
Co-operative Society is fed with DRY 





compressed air from a Birlec Adsorber. 


a 





No water in their pneumatics! 
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on multi<V Drives 





ARE BUILT TO LAST! 


SAS ASAE AGE RS 





YOU BUY ENDURANCE when you buy Goodyear 
V-Belts, made in types and sizes to suit every 
job from the largest multi-V installations to 
small F.H.P. drives. Longer belt life, more 
efficient transmission, less risk of costly shut- 
downs — these are the positive benefits of 
making good use of the Goodyear ‘ job- 
designed’ range of belts which are backed by 





OODFYEAR 


more than fifty years’ experience in rubber 
engineering. 

To be sure of longest, most economical 
performance it pays to consult Goodyear 
or your Goodyear Industrial Distri- 
butor, who -will recommend a_ suitable 
belt, and also advise on installation and 
maintenance. 





and on F.H.P. Drives 


V-Belts - Conveyor Belting - Transmission Belting - Hose - Fenders 


THE GOODYEAR TYRE & RUBBER COMPANY (GREAT BRITAIN) LIMITED - WOLVERHAMPTON 
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SHEFFIELD 
WIR 
















If your job calls for wire 
ropes at all, then there’s 
a place for Sheffield Wire 
ropes—for dependability, 
strength and a long work- 
ing life. 

Don’t ever take a chance 
with wire ropes, always 
be sure—with Sheffield. 


Also makers of the 
“RAM” RAILWAY 
WAGON PINCH BAR. 


THE SHEFFIELD WIRE ROPE CO. LTD. 
DARNALL, SHEFFIELD, ENGLAND 
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BIRMINGHAM MANCHESTER SHEFFIELD LONDON 


Scapa Works 
Langley Green 
Oldbury, Birmingham 
Tel: Broadwell 1611 


Also at Newcastle, Bedford, Cardiff, Bow, Coventry etc. 


A METAL INDUSTRIES 


Frederick Road Stevenson Road Scapa House 
Pendleton Attercliffe Park Royal Road 
Salford 6 Tel: Sheffield 41216 | London N.W.10 

Tel : Pendleton 2481 Tel: Elgar 5811 
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PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I’ 
Belper. Derbyshire. 
Telephone: Belper 12 








» 





ee ee ee 







and | aim to stay put! 


Hard tough threads in soft materials, simple 

to use, remains permanently in place . . New 

threads for old in damaged components... . 

Used and approved by the Aircraft Industry. 

for use in soft metal components, 

or plastics. Full range of standard sizes 

in B.S.W.; B.S.F.; B.S.P.; B.A.; ULN.F.; U.N.C. 
and Metric thread forms. 


ro € THREAD 
quommumnane! NSERTS 
SORE manuracTunNe, co, (mp LrD. 
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OIL FUEL BURNING EQUIPMENT 


The demand for Thornycroft Oil Fuel Burning Equipment both for Marine 
and Industrial installations continues to increase. 

With over forty years of experience and the results of continuous experiment 
and research we are able to offer oil fuel burning equipment which is highly 


efficient, economical and safe and, like all Thornycroft productions, a good 
engineering job. Up to 3,500 seconds fuel oils can be burned cleanly and 


efficiently. 


For particulars of Industrial equipment write for publication SEB. 99 which includes a question- 
naire for completion and return to us; publication SEB. 89A deals with Marine installation. 






















































LIQUID 
EXPANSION 
THERMOMETERS 


Where accuracy over any suitable range between 
a temperature—240°F. and 500°F (or centigrade 





equivalents) is required this fully compensated 
Thermometer is highly recommended. 


Send for illustrated Catalogue of full range. 


THE ACCURATE RECORDING INSTRUMENT CO., GARTH ROAD, MORDEN, SURREY 
PHONE : DERWENT 2211/2/3 























— Drum Seals 

— Motor Mounting Cushions 

— T.V. Tube Dust Seals 

— Door and Cover Seals 

— Quality and hardness to 
requirements 


The HUNTINGDON RUBBER Co, Lto 


SPECIALIST RUBBER MANUFACTURERS. 
saatelal= HUN TIN GDO ~ 934 (4 lines) 
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GOOD WORK IN THE (PROPANE) SPHERE OF MILD STEEL 








We are 

), equipped with 
Weld X-Ray Plant, 
materials 

testing and 


Butterfields are always busy on 
Tanks, Vats, Vessels and so forth for the 
storing, processing and refining of 
liquids for many key industries. 


Butterfield expert craftsmanship 


can be relied upon to produce microscopic 
i examination 
We also extremely good results in a, 
i . acilities for 
fabricate in —_ ee 
: any require 
Stainless Steel, es 
; class of 
Aluminium, 


work. 


Nickel and Gy Th te rfi e id Illustrated: One of a 


techni batch of 50 spherical 
Plant Engineers’ Mild Steel Vessels 
specifications for the storage of Propane. 








W. P. BUTTERFIELD LTD. P.O. BOX 3% 

SHIPLEY - YORKSHIRE - Telephone: 52244 (8 lines) 
BRANCHES: London Tel. HOLborn 2455 (4 lines} 

Birmingham Tel. EAS 0871 and EAS 2241 Bristol Tel. 27905 

Liverpool Tel. CENcral 0829 Manchester Tel. BLAckfriars 9417 Newcastie- 
ryley Tel. 23823 Glasgow Tel. CENetral 7696 Belfast N.!. Tel. 57343 Dublin Tel. 73475 


Please make all 
references to this 
advertisement 
as follows: E/29/8 








In the countless applications involving transmission of fluid under 
pressure and temperature there is a component to suit every type 
of installation. A complete range of flexible metallic tubing and 
bellows in many metals and alloys, with unions, is at your service. 


BOA Stainless Steel 
Super-Metalflex 
Tubing all-metal 
corrugated type 
combining light 
weight and optimum 
flexibility with non- 
corrosive properties. 


This versatile product 
is used extensively 
in modern aircraft 

for fuel, lubrication, 
ignition harness, and 
all services, where 
reliability is of first 
consideration. 










{ Por y FT ‘wae ~ va ” DERBY WORKS ~*~ VALE ROAD ~- LONDON, N.4 

ae eet. Tele: STAMFORD HILL 6696. Grams: METALFLEX, EASPHONE, LONDON. 
TUBING COMPANY Lrp.. 
Makers of Reliable Flexible Metallic Components for over half a century 
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Steam leakage, 
constant maintenance, etc., 
can be cured by fitting 


WEIR =. 
‘HARD FACED’ 
VALVES (©... 


with consequent reduction 
in fuel and labour costs 





Manoeuvring Valve. 


























SUPPLIED IN FORGED AND CAST STEEL 
TO MEET VARYING STEAM PRR ect 
AND TEMPERATURE CONDITIONS 900 pi. 


Self-Closing & Emergency Stop Valve. 








An order has been received for Main Isolating Valves, 
developed in collaboration with Lockheed Industrial Hydrau- 
lics Division, for the Pressurized Water Circuit of the Land 
Based Reactor Prototype of the Nuclear Powered Vessel 
H.M.S. ‘‘ DREADNOUGHT.”’ 





Aluminium Valves. 
As Supplied to U.K.A.E.A, 








Suppliers to the United Kingdom Atomic Energy Authority. Admiralty Lists. 


WEIR VALVES LTD, 


QUEENSLIE INDUSTRIAL ESTATE ’ GLASGOW, 2, 
Telephone: SHETTLESTON 4201-4 








Pea ements yey ates.” FRR ot 
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SCREW CONVEYOR 


EMINENTLY SUITED FOR 
CONVEYING BULK MATERIAL 
STANDARD INTERCHANGEABLE PARTS 

50 cu. ft. hour to 4,500 cu. ft. hour Capacities 


W.S. BARRON —aenane 
kK ON LID Ee 


GLOUCESTER crew Litt 


Manufacturers with over 50 Years’ Fe ll ae dias a pee 



















experience —Offer the latest in 


CRUSHING - GRINDING - MIXING 
FEEDING - SIEVING 


MACHINERY Phone: Gloucester 21055-6-7 























ADJUSTABLE 
STEEL SHELVING 


The illustration shows a typical installation of 
ABIX Steel Shelving supplied to a well-known 
Paint Manufacturer. Note the easy access to 
the Shelving and the orderly appearance. 


ABIX Steel Storage Equipment is supplied in 
a number of Standard components which can be 
used to make up an infinite variety of assemblies 
to suit your particular need. These components 
can be erected and dismantled by unskilled 
labour in a minimum of time. 


They are Steel throughout, Stove Enamelled 
Olive Green; all fixing bolts are sheradised. 


3 


: Catalogue (E.3) upon request, our represen- 
OTHER ABIX PRODUCTS: Single & Double Skin Partitioning, Industrial and Executive tative will be pleased to call and submit schemes 
Clothes Lockers, Material Racks, Slotted Angles (Junior, Universal, Senior), Car & Motor Cycle and prices if required. 
Shelters, Tool Lockers, Steel Cycle Stands. 


ABIX (METAL INDUSTRIES) LIMITED 


Steel Equipment for Office and Factory 


POOL ROAD : . EAST MOLESEY ° SURREY 
Phone: MOLesey 4361/3 Grams: Abix, East Molesey 
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1@S@ for ROTARY UNIONS 
oes More 





E ve q ry Mes USED ON AIR, STEAM, 
’ WATER, OIL &c. 


accurate 


j Main Propelling FOR LEAKPROOF FLUID 
» Diesel Engin_s TRANSFER TO ROTATING 
MACHINERY 
in powers up to ssoueue aaa than human 
’ 1,200 H.P. SPECIALS UP TO 6” BORE 
THE NEWBURY FILTON LIMITED skill 
DIESEL CO. LTD. || Ciapham Street, Leamington Spa, 
NEWBURY, BERKS WARWICKSHIRE 
Telephone Spa 8111/2 itself -...-.------- 





















































Hydraulic 


means higher boiler efficiency 
Control of motion 


and lower fuel costs / 


















Feed water that deposits scale on boiler heating surfaces 
is a prime cause of ers and subsequent tube 
collapse. And, remember, the majority of town water 
supplies, as well as sea-water, are heavy depositors of scale. 

A Caird & Rayner Evaporator takes all the harm out of 
sea-water and provides a full supply of clean feed water to the 
boilers. 

Not only is boiler efficiency raised and maintenance reduced 
appreciably, but substantial fuel savings will be seen as well. 
Evaporators can be supplied to cope with feed water to any 
required rate. Further details will gladly be supplied on 


Paradoxically, the product of human skill is more accurate than human 
skill itself. This is cots ed Srery Combe aos ta oe eee 
Pumps. Countless thousands 3 


ee on Se Seaeoen tore Savery Pumps can be supplied 
with fixed or variable delivery. 


request. 
WATER HEATERS.” FegD WATER FILTERS. FOR FURTHER DETAILS OF 
EXHAUST STEAM OJL SEPARATORS. On 


SAVERY HYDRAULIC PUMPS 


THOMAS SAVERY PUMPS LIMITED 
Caird< & Rayne ne oe BRACEBRIDGE STREET, BIRMINGHAM 6 : Telephone: ASTon Cross 1316-7 


7 COMME 


FUEL HEATERS. 





OHB/2712 








“Did you say Crane giant valves 


helped to make my nightie?” 


HE Surprised Miss in the picture finds it difficult to associate her 
f ie Nylon nightie with Crane giant valves. However, at the 
British Nylon Spinners factory these valves are performing jobs of 
vital importance during the early processing stages of the raw 
materials which go into the manufacture of Nylon. The industries 
which Crane giant valves serve are varied and numerous . . . and the 
giant valve is only one among a wide variety of Crane valves for 
high and low pressures—ranging from }” to 24’—each with a 
tradition of reliable, efficient 
service. Crane’s reputation 
for reliability lies in their 
high standard of design, 
production and precision 
testing methods. 





* & & 2 


Among the country’s largest in- 
dustries using CRANE giant 
valves are:—Esso Petroleum Co. 
Ltd. - Imperial Chemical Indus- 
tries Ltd. + ‘Sheil’ Refining & 
Marketing Co. Lid. + Reed & 
Smith Lid. « British Nylon Spin- 
sali se ners Ltd. « Pfizer Ltd. « Firestone 

Tyre & Rubber Co. Ltd. 


"¢C R A N E VALVES OF BRONZE, —_— IRON & CAST STEEL 

















RANE LTD 15-16 RED LION COURT, FLEET STREET, LONDON, E.C.4. WORKS: IPSWICH Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester 
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SPEED 
VERSATILITY 
RELIABLE SERVICE 
EASE OF OPERATION 


This crane is a 7-ton electric travelling derrick with a 120 ft. 
jib, recently supplied to Messrs. Johnson & Phillips Ltd., of 
London. It is one of the thousands of Butters Derricks which 
are providing excellent service in industry all over the world. 
The robust clean construction will be noted, and the excellent 
visibility. Relatively low towers are used on this model but they 
can be supplied in heights to give any required clearance, while, of 
course, a full range of powers and jib lengths is available from standard. 


of fine cranes for all duties. 


BIRMINGHAM NEWCASTLE BUT rERS BROS & co. LTD. 


LONDON 
CRANE WORKS, COUNTY ¢ q 
LONG LANE, SURAT. tee MACLELLAN STREET, GLASGOW S.!. 
HILLINGDON., Telephone NEWCASTLE 21067 
MIDDLESEX CENTRAL 6043 Telephone : IBROX 1141 (6 lines) Telegrams : ‘‘BUTTERS, GLASGOW." 
Telephone 
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Drives for the Rubber Industry 


Banbury mixer motor . 


for GODODFYEAR 


Ene RRR to care 





This 1500 h.p. 6.6 kV ‘ENGLIisH ELectric’ Motor driving a Banbury Mixer at the Wolverhampton 
Works Extension of the Goodyear Tyre and Rubber Company (Great Britain) Ltd., was specially 
designed to operate in an atmosphere heavily laden with carbon black. 

The machine is of the closed air circuit water cooled type with totally enclosed slip-rings. The shaft and 
machined joints are sealed to confine the machine “breathing” to filter-ventilated breathers on the 


slip-ring enclosure and main stator frame. 


ENGLISH ELECTRIC 


THe ENGLISH ELECTRIC Company LIMITED, MARCONI HouSE, STRAND, LONDON, 
Electrical Plant Sales, Stafford 





Ww. 2 





WORKS: STAFFORD * PRESTON * RUGBY * BRADFORD * LIVERPOOL * ACCRINGTON ~ 
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The main plant comprising one T.S.\1 and two T.S.1.B. Air Compressors. 
Total output 1380 c.f.m. 


“BROOMWADE” aids 
1.6.1. Paint Production 


“ BROOMWADE ” pneumatic equipment is widely 

used at the ICI Works in Slough, where the famous 
* Dulux’ brand paints are made. 

NG For an efficient, economical and outstand- 

Sar ingly reliable supply of compressed air 

sett, sch : ‘ 

ax, organisations throughout the world choose 

“ BROOMWADE ”. 


A pias 


pen 
a 





Bae WIN TiaRiid shy, 


Aug. 29, 1958 


Ze 


+ 


ae 


Above : Two D 23 Compressors for inert gas used in making 
paints, varnishes and synthetic resins, each delivering 
220 c.f.m. 

Left : Two D22A Air Compressors in the Technical Service 
Laboratory, each delivering 100 c.f.m, 


*“BROOMWADE”’’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 


YOUR BEST INVESTMENT 





LTD., P.0. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (J0 lines) Telegrams: “‘Broom’’, High Wycombe, Telex. 
: 592 SAS 


BROOM & WADE 
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At Dounreay 
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Crossley Diesels 


Versatility and reliability, these are the qualities 
demanded of the diesel plant at the United Kingdom Atomic 
Energy Authority’s nuclear power station at Dounreay. 
Versatile—for the widely differing duties carried out by the 34 
Crossley Scavenge Pump Diesel engines; reliable—because here 
power must never fail. 


MAIN GENERATOR HOUSE - FAST REACTOR 
Twenty “ESL” five cylinder two-cycle engines, rated at 200 
b.h.p. at 600 r.p.m., driving 120 kW Bruce Peebles alternators. 
Six ‘‘ES Vee”’ eight cylinder two-cycle diesel engines, rated 
at 360 b.h.p. at 600 r.p.m., driving 220 kW Bruce Peebles alter- 


nators. 


STANDBY SETS FOR MATERIALS TESTING REACTOR 
Three ‘‘ESL 5/60” five cylinder engines, rated at 200 b.h.p. 
each at 600 r.p.m. driving 120 kW Bruce Peebles generators 


and arranged for automatic starting. 


SEA-WATER PUMP HOUSE, FAST REACTOR 
Four ‘‘ESN”’ eight cylinder engines, rated at 320 b.h.p. at 
600 r.p.m., each driving a Gwynnes vertical spindle centri- 


fugal pump. 


FAN VENTILATION HOUSE 
One “ESN” three cylinder engine rated at 192 b.h.p. at 
960 r.p.m. arranged to start up automatically on mains 
failure and take over the drive of an electric motor, without 
interruption of the ventilation system. 


ereceereseceoeasonesees 
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Seeeeeeeeeecesesesessesesees joeees: 


CROSSLEY 4% 
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CROSSLEY BROTHERS LIMITED 
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"DIESEL ENGINES 
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Do your operators a good turn by pro- 


coven erm OWS ORD” AYRES AOC AIPA RRS SAGER SR RP ARES, 





viding them with Osborn cutting tools 
and you will do yourself a good turn 


by increasing efficiency and output. 


: 
fi 
t 
' 
: 
t 
: 


An extensive range of lathe and planer 
tools in solid or butt-welded high- 
speed steel and ‘Osbornite’ hard metal, 
together with toolholder bits, is pro- 
duced throughout, from raw material 
to finished product, within the same 1 | 


organization. 


MUSHET brands — 


$.0.B.V. « | 
OSBORNITE 
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& €C0O., LIMITED. : 
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nders « Engineers’ Toolmakers 1 
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Rough machined Reaction 


Wheel forgings for 
Oo Power Station turbine. 
{> 
The Darlington Forge Ltd., long established of 
as major suppliers to the shipbuilding “@hof, 
industry, are also producers of a large and Cso indu stry 


varied range of high quality forgings for 
all branches of industry. 


- She 
_ SDAREINGTON-FORGE @D- 
i 


| DARLINGTON 
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Lightweight ventilation 





OE il Typical Pitched Roof 
a Unit to suit Corrugated 


nn 
Asbestos Sheeting. 


tt 


) eo | mo O O a & 


MOULDED GLASS-FIBRE FAN-POWERED VENTILATION UNITS 


POLYESTER RESIN BONDED e FIRE RESISTANT @ NON-CORROSIVE 


fe OY e TURNERS COMBINED SHEETING e TURNERS BIG-SIX ¢ CORROPLAST 
© DECKINGS — ASBESTOS — METAL — WOODWOOL SLAB © GLAZING MOUNTING 


e FLAT ROOFS — CONCRETE — TIMBER @ PITCHED SLATED AND BOARDED 


also 
© CHEMICAL FUME UNITS WITH POLYTHENE COATED FANS 


and 


@ SMALL CAPACITY LOW PRICED GENERAL PURPOSE UNITS 
THE NELSON (400 cfm) — THE TRAFALGAR (750 cfm) 


For further details please write to: 


BROOKS VENTILATION UNITS LIMITED 


TRAFALGAR HOUSE - GREAT NEWPORT STREET - LONDON - W.C.2 - Telephone: COVent Garden 1355-1356 
BRITAIN’S WIDEST RANGE OF POWERED VENTILATION UNITS 
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The only electrode specially designed for 
extra thick plate welding 


The Murex “ Fortrex 35A” electrode is the only 
electrode which has been specially designed for the 
welding of the extra thick plate (e.g. 3-4 inches thick 
and over) now being used in nuclear energy and other 
industrial applications. This electrode gives all the 
required properties throughout the whole section of 
the welded joint; the weld metal having particularly 
good impact properties—far above minimum require- 


ments—at sub zero temperatures. The electrode also 


— / 


has all the advantages of the standard “ Fortrex 35 ” 
type. It is an all position electrode; it is simple to 
use, slag removal is easy and the radiographic quality 


of the weld metal is sound. 


** Fortrex 35A ” electrodes and the technical facilities 


of the Murex organisation are at your service for the 


welding of extra thick plate. 











The World’s finest welding electrodes and equipment 





MUREX 
\/ 











MUREX WELDING PROCESSES LTD., Waltham Cross, Herts. 


E.29 
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40a AChIN  ACATN 
SPIRATUBE... 


esis industry’s most versatile ducting. Light, 
Tough, Flexible, Retractable, Spiratube can be installed quickly 
and easily. It won’t kink or buckle and can take 180° bends with 
ease. Economical too, because it can be dismantled and used 
many times. For fumes, dust, light materials, abrasives and 
scores of other applications SPIRATUBE is a standard specifi- 
cation. Clip this advertisement, pin it to your letterhead and send 
it to us. By return you will receive a fully illustrated brochure 
which tells you what Spiratube will do. 


























Courtaulds F4 





SPIRATUBER 


FLEXIBLE DUCTING LIMITED 


103 SHUNA STREET, MARYHILL, GLASGOW. N.W. 


Telephone: MARyhill 3729. Telegrams: FLEXIDUCT, GLASGOW. N.W, 
An associate company of George Maclellan & Co ltd. Established 1870. 


There's Big Difference 


and any other 





eee 


LAST 20 to 50% —— 
LONGER... Yet priced no XC . 
higher than ordinary belts 





Grommet. Y.Belt#s 


ALL BRITISH 
TEXROPE GROMMET FRANK & CO LTD 


“zz. =| W IGGLESWORTH * 2:2: 
MANUFACTURED "Phone : SHIPLEY 53141 
AND SOLD ONLY BY Grams : CLUTCH, SHIPLEY 
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ABBOTT 


of NEWARK 


Specialists 
in the 
Manufacture 


of Dished 
Ends 


THE GENERAL ELECTRIC CO. LTD. MAGNET HOUSE KINGSWAY LONDON WC2. 


~~ INS: ES. DISHED & FLANGED 
complete SS : VESSEL ENDS 


manufacture of WY ° 
PRECISION GROUND “> \QGN@ . BOILERS - LOCO 
helical and spur gears \ or2 ict FIREBOXES and ali 


up to 12 ins. diameter e amie PRESSURE VESSELS 
x 2 , Riveted or Welded 


* 
WELDED and FLANGED 
WORK A _ SPECIALITY 


ABBOTT & C° 


si (Newark) LTD. 
S753 ae, aa : NEWARK BOILER WORKS. 
ei Bs x 1] NEWARK: NOTTS-ENGLAND 
Victoria Road, Feltham, Middlesex. Telephone: FELtham 4851-5 Telephone: Newark 34. 
Cables: Centrax, Feltham xmemainunaitits 











... there’s quite a lot we know about the behaviour 
of pipes. Teddington Bellows Expansion Joints are 
designed and engineered to take up and absorb 
expansion, contraction and lateral movement of 
piping in a wide variety of industries. 


After Teddington Bellows have been butt-welded 
from highly finished cold rolled stainless steel 
sheets, convolutions are introduced to give the 


THE ENGINEER 


bellows their characteristic flexibility under pressure. 


Nuclear, chemical, marine and gas engineers 
acknowledge their efficiency and superiority over 
many older forms of expansion joints. 


Wherever pipe-work is subjected to vibration or 
movement in any direction, a Teddington Bellows 
with a suitable end-fitting will solve the problem. 
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LET OUR ENGINEERS ADVISE ON YOUR EXPANSION PROBLEMS. 
Send for our brochure No. A84 


pists 0% the mye npse” 
TEDDINGTON BELLOWS 
TEDDINGTON AIRCRAFT CONTROLS LTD. - INDUSTRIAL BELLOWS DIVISION. AMMANFORD, 


EXPANSION JOINTS CARMARTHENSHIRE. Tel : Ammanford 455 





Teddington Bellows are pro- 
duced in technical collabora- 
tion with the Solar Aircraft 
Co. U.S.A. 





DRYSDALE ) 
“Vertoil’ and Horzoil’ 3 


(PATENT PUMPS) 


These pumps are of the positive displacement rotary gear-wheel type. The 
“Vertoil”’ is a marine pump, designed for such duties as forced lubrication, 
oll fuel service, oil fuel supply, diesel and boiler oil transfer, etc. 

The “ Horzoil” is a horizontal pump suitable for land duties such as chemical 


and edible oil processes and marine duties such as lubrication oil transfer, 
boiler oil transfer, oil fuel service, oil fuel pressure supply, etc. 


















“‘Horzoil” sizes 1}” to 8” 
Capacities up to 195 T.P.H. 


** Vertoil”’ sizes 24” to 11” 
Capacities up to 298 T.P.H. 


Viscosities up to 10,000 sec. 
Redwood No. 1. 


We also make pumps for : 
HOT OIL, PETROL AND 
OTHER REFINING DUTIES 


Write for Leaflets 250 & 255 


DRYSDALE & CO. LTD., YOKER, GLASGOW ‘f' 
ARMANI RENEE RRR Ta eR q 
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Men who work at THE DALAI LAMA'S PALACE, TIBET 


- Zi PRESSURE 


trey ' ne 
1 S815 tee 
“5 33337374 nit 








Wonders of the World 





| hsadagie by the fifth Dalai Lama, the construc- 
tion of this imposing palace at Lhasa was 
commenced in the seventeenth century. The 
Dalai Lama died before it was completed and 
his death was concealed from the populace by 
the regent for some sixteen years. Surmount- 
ing the palace are golden-roofed shrines of 
deceased Dalai Lamas. Thousands of pilgrims 
still bring gifts to the present ruler and the 
palace is said to store rich treasure. 
The Wonders of the Modern World will be 
chronicled by posterity and will reveal the 
indispensable contribution of steel tubes to 
these achievements. 


know the value of 
reliable and 
accurate 


VALVES 


Automatic plate and disc valves 
are our particular concern. It’s 
astonishing how many different 
versions of these vital components 
we have produced in the last seventy 
years. Our experience is unique— 
and is at your service. 








rUBE WORKS ETP 


Your valve problems are 
our business 


For Steel Tubes and Steel Tube Fabrication 








THE BEAD OFFICE: GREAT BRIDGE - TIPTON - STAPFORDSHIRG 


IVE TAAL Cav ANIA /E.) 
COMPANY LIMITED 


HONE BIRKENHEA 














One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 


Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 


SCHEMES SUPPLIED 


British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 
Brazilian Railways (overhead) 

Bolivian & Chilean Railways (conductor rail) 
Indian Railways (overhead) 

New South Wales Railways (overhead) 

Polish State Railways (overhead) 

South African Railways (overhead) 

Victorian State Railways (overhead) 





BULLERS LIMITED 
MILTON + STOKE-ON-TRENT - STAFFS 


Phone : Stoke-on-Trent $4321 (5 lines) 
Grams and Cables ; Bullers, Stoke-on-Trent 
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THE 
PROVED 


Ironite = 


ESTABLISHED 1912 











General Engineering Shop, Messrs. Vickers-Armstrongs Ltd. ; Barrow-in-Furness 


RECENT CONTRACTS INCLUDE:—Vickers-Armstrongs, Ltd., Barrow 
Island, 95,000 sq. yds. English Steel Corporation, Appleby-Erodingham 
Steel Co. Sheffizid Twist Drill & Steel Co., 1,000 sq. yds. The Austin 
Motor Co., Standard Motor Co., Coventry. Convoys : Deptford, 8,400 
sq. yds. Fulham, 4,000 sq. yds. Ferranti Ltd, Manchester. United 
Canners, Boston. Tank Hangers: Warminster, I.C.I., Grangemouth. 
British Oxygen Company. R.E.M.E. Workshops for Tanks, Stirling. 
S.P.D. Depot, Aylesford. Chivers Ltd., Histon. Colleges of Further 
Education: Accrington, Morecambe, Leigh. B.E.A. Gen. Stations: 
Southwark, Poole, Dartford, Llynfi, Deptford, Blackpool, East Yelland, 
Wandsworth. Docks: 21 Shed, Royal Albert Dock, No. 3 Shed, King 
George V Dock. Bus Depots : Portsmouth, Liverpool, Derby. 








ee 


Write for Brochure to :— 


THE IRONITE CO. LTD. 


4 HOLBEIN PLACE, SLOANE SQUARE, LONDON, S.W.1 
Tel: SLOene 4777 


























POWER TRANSMISSION— .@ 
through the medium of } 
FLEXIBLE mn | 
FABRIC 
COUPLING 
DISCS 





* Are easily assembled. 

%* Give extreme torsional flexibility. 

% Absorb irregularities in load variations. ' 
* Axial and parallel misalignments are corrected. i 


HERMETIC piiggen cero 
Hermetic Works, Ryland Street, BIRMINGHAM, 16 


"Phone : EDGbaston 0983/4 
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ermwonw’ increases production in the Engineering Indust 


Roller for a paper making machine covered by Siemens Edison Swan 
Lid. with ‘ Fluon’ polytetrafluoroethylene. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED - 


The ‘Fluon’ p.t. f.e. covered roller in position in the paper making machine, made by Walmsleys (Bury) Ltd. 


‘Fluon’ sleevings prevent breaking 
in paper making machine 


SLEEVINGS for holding down roll were made 
from ‘Fluon’ p.t.f.e. by Siemens Edison 
Swan Ltd. for a Walmsleys (Bury) Ltd. 
paper making machine. This machine is 
used in Boyer, Tasmania, by the Australian 
Newsprint Mills Ltd. 

‘Fluon’ was chosen for the holding down 
roll because of its non-sticking properties 
thereby reducing the possibility of paper 
breaks when the sheet leaves the Suction 
Couch Roll. Onopenpaper making machines, 
i.e. without automatic transfer from the 
Wire Part to the Press Part, considerable 
time is saved with ‘Fluon’ covered rolls, and 
in consequence prevents loss of production 
and increased cost. 

The machine illustrated has now been 
running for some time with a ‘Fluon’ covered 
roll, which has proved so successful that a 





further roll has been ordered for a wider and 
faster machine. This roll will be installed in 
the very near future. Even though it is in- 
tended to convert the machine illustrated 
from an open type to a suction pick-up in 
the near future, a ‘Fluon’ covered roll was 
installed because of the overall saving it 
makes even over a short period. 

‘Fluon’ is a tough, flexible material with 
a wide and ever-increasing range of indus- 
trial applications. Its quite exceptional 
characteristics include a wide working 
temperature range (-80°C. to 250°C), 
non-stick and non-wetting properties. 


‘E"1.t On’ 


‘Fluon’ is the registered trade mark for the 
polytetrafluoroethylene manufactured by 1.C.1. 


LONDON - S.W.1 
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STEEL SHEETS 


sic“ Light and Heavy Industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Fiat 
and Corrugated. 


KK We make the widest stee! sheets 


and have the largest general 
galvanising plant in Great Britain. 


oe Metal Spraying by the most up- 
to-date methods done in our 
works or ‘in situ’. 




















SUPERHEATERS 
FOR LANCASHIRE BOILERS 


Are you interested in getting 
greater efficiency and, at the same 
time, saving on your fuel costs ? 
If so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
types of Shell boilers. 

Sugden Superheaters are 
of particular value where 
nn auxiliary steam boilers are 
used. 

















Metals deposited include: 
oe — Feige say 

per its alloys, 
Cadmium, Monel Metal, etc. 



















179 WEST GEORGE STREET 


GLASGOW, C.2. : SUGDEN LIMITED 
Tel : CENtral 0442. "Grams: “ CIVILITY Glasgow.” MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


Telephone : TRAFFORD PARK 2520 




















/ 
/ 


¢ 
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EPICYCLIC TYPE 
REDUCTION GEARS 


Ratios 3: 1, to 1200: l, 
Maximum Efficiency—mini- 
mum space: Horizontal or 
Vertical Mounting. 

The most efficient method of 
obtaining a low speed drive, 
using a high speed motor, 
utilizing a minimum of space. 
We can offer single or 
multiple stage reductions 
from 3 to 1, up to 1200 tol, 
for horizontal or vertical 
mounting. 


Wlustrated—MOTORIZED MULTIPLE STAGE UNIT— 
Ratio 1100/1, 60,000 ins. lbs. torque output. 


BosToce & BRAMLE vY 2PD. 


ae ll Bug fd eee en 
ALTE ABI 6463), 


























Aug. 29, 1958 THE ENGINEER 71 






FORGED AND 
WELDLESS ROLLED 
TO SECTIONS OR PROFILE 





Sc 
a Bie 
oe Ss ee oes made in carbon and alloy steels, 
ne ai 
me Pa weldiess and flash-butt welded. Also 
Rings produced from the “ NIMONIC” 
Be — alloys: Titanium, light alloys or copper 
bearing materials. 
— 
—_=—-—--Fs 


N. HINGLEY & SONS LTD 


NETHERTON tRON WORKS 


FORGE DIVISION — DUDLEY 


TEL: DUDLEY 310146 - GRAMS: HINGLEY DUDLEY 








INSULATION INVESTMENT 
begins with Newalls 


The post-war period has seen much industrial expansion. 
In terms of thermal insulation this has meant an increasing 
demand for more efficient insulation to cover all the 
temperature ranges of present-day industry. In fact we now 
provide insulation for temperatures as low as minus 300°F up to 
over 2000°F. The development of such products as Newalls 
85% Magnesia and Newalls Newtempheit Insulation has 
proceeded hand in hand with improvements in insulation practice. 
Experience in many large industrial contracts, coupled with 
=m * \ the work of our Research Laboratories, has found us equal to 
Feed any new problem. In many power stations, oil refineries, 
© industrial power plants, large cold stores and chemical plants, 
|B you will find evidence of the wide experience we as the 
country’s largest thermal insulation manufacturers and 
contractors, have built up in a half century of operation. 
Based on this experience we offer free consultation on any 
aspect of insulation. 














Where there’s a problem 
of insulation there's 


a job for N ‘. W Cll SG 


NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 

Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 

BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad 
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BUDWORTH gas 


Now available 


Aug. 29, 1958 


turbines 
for— 











Alternators 

Fire pumps 

Land drainage and salvage pumps 
Hydraulic pumps 

Ships’ generators and auxiliaries 


High speed motor boats 





Air compressors 


2 45/60 h.p. Ventilating fans 
, Thee soap Propeller turbine for light aircraft 
Patent No. 704678 7 
— 3 reduction gears for Aircraft H/F generators ' 
all portable and i 
other power re- Also available as an air compres- { 
quirements. | 


sor, for ventilating and heating 
These hand-started gas turbines are without electrics, will burn diesel oil, 
paraffin, or petrol without alteration, have the highest power/weight ratio of 
any small gas turbine, and need virtually no maintenance. 
There is no ducting, and for higher powers multiple installations of the basic 
turbine unit can be built up. 
Please write for further particulars or demonstration 


DAVID BUDWORTH LTD. - ENGINEERS - HARWICH - ESSEX - TEL 116 


purposes, and for processes where 






a large supply of hot air may be 
required, 

















SPECIALIST FOUNDRY 
for 


BLACKHEART MALLEABLE IRON 
and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


. 


for 
Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 


CASTINGS SUPPLIED AS CAST 
OR FULLY MACHINED 


all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities) 


Manufacturers of ‘PULMAC’ Pulverising Mills 
for Fine Grinding 





T. & FORSTER & SONS LTD FOLLSAIN-WYCLIFFE FOUNDRIES LTD 





FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2676 "GRAMS ‘FRAMES’ S"LAND 














Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 
Grams: Wycliffe, Lutterworth 
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Famous in Four Reigns 


STILL 
the finest 





The pump you can operate | 
wherever your tractor will go... 


—to provide up to 16,500 g.p.h., and use for 
transfer of liquids, pressure washing, dewatering 



















































































































































. | I p in Ae = me © excavations and sumps, filling mobile and static water oe 
A oe tanks, fire-fighting and very many more duties, yet 3 
th e wor | d Gases costs only £68-0-0 mounted in strong frame for 
attaching to Ferguson or Fordson “‘ Dextra "’ 4 
Tractors. It is driven by the p.t.o.andissimpleto 355 
oeerciore ‘ 
soe . attach, touse, to handle. May we send you more tei ; 
L. ROBINSON & CO., (GILLINGHAM) LTD., se details? Please ask for list PG.385. Pe es 























LONDON CHAMBERS, GILLINGHAM, KENT. 


= THE BERESFORD 


‘WATERMASTER 
tractor-mounted PURAP 


James Beresford & Son, Limited. 


Kitts Green, Birm 33 Ti a 
ne ory pw seg Ye re ag por 

















10 Tons of grain up to the third floor 
in 14 minutes ! 








This T. & T. super-duty Sack Elevator feeds well 
in to the building at any floor and can be traversed 
sideways to any point. 

This is a good example of the sort of special job 
T. & T. Works, Ltd., are constantly tackling, and 
in this instance a standard design has been modified 
and adapted at very little extra cost. 

Mr. Vero, the Managing Director of Messrs. 
C. B. Lowe (1920), Ltd., for whom it was made, is 
highly satisfied with it. 








SAVE TIME... SAVE MONEY... SAVE LABOUR... 


, WITH T. & T. CONVEYORS 
Write for leaflet E. or ask for a technical representative to call and discuss your handling 


| requirements without obligation. a4 


T. & T. WORKS LTD., BILLESDON, Leicester RELEASE 


T Telephone: Billesdon 261 Telegrams: “Conveyor’’ Leicester 
Office: 39, Windsor House, 46, Victoria Street, S.W.1. Telephone, ABBey 6085 
— . ( All correspondence to Head Office at Billesdon ) 
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HOPKINSONS’ 
BRONZE VALVES 


sizes up to 2 inch bore 












“$.T.S.”" VALVES 


Sturdy general-purpose valves for 
isolating or regulating purposes. 
Screwed or flanged connections 
available. 


PARALLEL - SLIDE 
VALVES 


Reliable general-purpose valves 
for duties where the flow is in 
either direction. Screwed or 
flanged connections available. 


Didi i iit, 


’ 


ee ETT 


LINK VALVES 


Robust quick-opening valves 
on parallel-slide principle. 
Easy to operate, suitable for 
many duties including process 
steam control, compressed 
air, thick heavy liquids, etc. 
With screwed connections. 


All the above valves are for 
pressures up to 250 Ib/sq. in. 
(steam) or 350 Ib/sq. in. (cold 
water, air, oil, etc.) 


HOPKINSONS LIMITED - HUDDERSFIELD 
LONDON OFFICE 34 NORFOLK STREET STRAND W.C.2. 









Type DS 
smaller 
lighter 
cheaper 


4, 4, 4,and 4. H.P. Final speeds 
from 26 r.p.m. 40 475 r.p.m. 
onall A.C. and D.C. voltages. 
Ball bearing spur gearbox ; 
motor and final shafts coaxial, 
with the same dimensions 
for all speeds and voltages. 





geared 
motors 


NECO GEARED MOTORS LTD 


204 QUEENS TOWN ROAD - LONDON : $.W8 
Telephone: MACaulay 3211-4 


Subsidiory of Normand Electrical Company Limited 
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G*GEANCEY LID. 
BELLE VALE - HALESOWEN 


TELEPHONE: CRADLEY HEATH - 69411 -2 -3 




















+ OTR IEEE 


DERE RENAN ep 
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Shaping up to process heating problems 





WITH METROVICK 
INFRA-RED PROJECTOR UNITS 





eet at ee ete! te oe oe el te eg ee te we ® 
wnat ete et a gt o*, i 0 + 0 o » PPPOE © © ewe we le He te ree 
eO0 6.8 45) CR e te Oe 0.6 Fae 
eeeeeeeseees 
eee ee eee eee 














With these specially designed projector units 
you can build an electric infra-red plant to suit 
your processing needs exactly. They incorporate 
tubular sheathed elements and highly efficient 
anodised aluminium reflectors, and can be readily 
erected in banks, portable units or used end to 
end in continuous troughs. They are eminently 
suitable for building into existing machines. 


Units are available ex stock in convenient stan- 
dard lengths of 18in.,24in. and 36in., with ratings 
from 1.5 kW to 4 kW. Other special units includ- 
ing high intensity types are available in sizes 
ranging from 12in. to a maximum of 7ft. 6in. long. 







Sendfor 


METROVICK LEAFLET NO. 4704/8 


entitled ‘ Build It Yourself,’ giving 
a wide range of examples of successful 
applications. 


METROPOLITAN -VICKERS 















An A.E.1. Company 
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Structural Steel at our fingertips 
The 2perotor literally pushes o button to fabricote 
stee/ girders in our plant at Norwich. To-day 
betches of bors flow eveniy and quickly on the 
conveyors to be worked to fine limits by the high 
speed cold sows and multiple drilis-—— all by the 
touch of a finger. 


BOULTON AND PAUL LIMITED NORWICH LONDON BIRMINGHAM 


AP/CE30A 


ALMOST 70 YEARS OF... 


























IN REPETITION 
MALLEABLE IRON CASTINGS 
VV incever the quantity, engineers have 
come to accept the unfailing accuracy of 
William Lee malleable castings. If your 


problem is accuracy with quantity then 





we can solve it for you. 








William Lee & 


DRONFIELD - DERBYSHIRE 
Telephone: 2204 





MALLEABLE IRON CASTINGS OF 
QUALITY IN QUANTITY 
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automatic screens 


FOR CONDENSER COOLING 
WATER - POWER STATIONS 
WATERWORKS + FACTORIES 
PAPERMILLS & TANWNERIES 





PUMPS FOR AIR 
WATER & VACUUM 


we ewe ee eee 








F. W. BRACKETT & CO. LTD. 


P970 











CHUTES 
CONVEYOR HEADS 


= <> =. 


OVERBAND SEPARATORS ee 


ELECTROMAGNETS LT?. 








cen KONe Boxmag Works, Bond St., Birmingham, 19. , TELEGRAMS 








AUTOMATIC CONTROL 


—— ee aaa ! 


Electric contacts 
control relays 
which stop and start 
motors at pressures 
or temperatures 

_ which can be 
individually 
and accurately set. 
Intrinsically 
safe and flame- 
proof schemes are 
available. 
Please send for 
Catalogue 
Section 1 D. 


of Pressure and 
Temperature 











BUDENBERG GAUGE CO. LTD. - BROADHEATH, Nr. MANCHESTER. 
London: Regency House, 1-4 Warwick St., W.1. Tel. GERrard 4822-3 
Grams; Pyrometer, Piccy, London. | Glasgow: 62 Robertson St., C.2. 
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THESE 
POWER 
STATIONS 
HAVE 
SOMETHING 
aN 
COMMON 





Acton Lane (Willesden) “A”, 

Deptford East (H.P.), Bankside “B”, 
Fleetwood, York, Wakefield“ B™”, Lincoln, 
Little Barford “B”, Mexborough, Aberthaw, 
Northfleet, Drakelow “B”, Spondon “H”. 


Twenty-one boilers, with a combined maximum 
continuous rating of 14,120,000 Ib. per hour, have 
been designed for the Central Electricity Generating 
Board by Foster Wheeler Limited, and are now 
being installed by them in five power stations. 

Since 1946, Foster Wheeler has been responsible for 
the design of no less than forty-eight boilers, 
totalling 21,050,000 Ib. per hour maximum 
continuous rating, for thirteen C.E.G.B. power 
stations—a notable contribution to Britain’s post-war 
recovery programme and export drive. 


FOSTER WHEELER 
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Head of a 6ft. dia. Autoclave, 
spun on the Harvey “ Rotar- 
press” from a stainless steel 
disc 12in. thick. Designed 
for a working pressure of 500 
Ibs./sq. im. 


KEYNOTES OF 


Harvey 


FABRICATION 


eer 


. A. HARVEY & CO. (LONDON) LTD. Woolwich Road, London, S.E.7. Telephone: GREenwich 3232 (22 lines) 
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® DEB 400—fully enclosed, all 
panels and covers are lockable. 
Side panels need not be removed 
for normal maintenance. 





All these features in the 
WEW QUASI-ARG engine-driven welding sets 


* Sturdy construction for the toughest site work %* Powerful Fordson Major 4-cylinder Diesel engine (alter- 
* Light in weight, handy and compact for easy manoeuvrability native engines including Perkins L4 can be fitted) 
%* Complete range of undergear available to give maximum * Simple, grouped controls 


mobility in all conditions * Fully automatic idling device for economy 3 
#* New Quasi-Arc generator has flexibility which makes equip- %* Electric and hand starting on all models : 


ment suitable for large variety of applications and all types of * Current range 40-400 amperes 
electrodes #* For further details and specifications please write for leaflet 
T.C. 859A. 












































UASI-ARC 


QUASI-ARC LIMITED + BILSTON + STAFFORDSHIRE 
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TITe Nh 
NEW RE sii ER 


fa BELT CONVEYOR STRUCTURE 


( Patented ) 


— increases belt life 

— reduces installation costs 
— increases capacity 

— almost eliminates spillage 
— inexpensive 


INTERMEDIATE STAND CONVENTIONAL STRUCTURE The longitudinal members of this 


(Adjustable for height) 
conveyor structure consist of 3” 





dia. steel ropes in tension. 





ROPE STRUCTURE The connections at the ends 


of each troughing idler shaft are 
hinged. These basic features 





178-0 q.in. 
ot a's ose so bi 


provide a resilient conveyor 


which is easy to stack, transport 


Greater conveying capacity 


; obtainable increased troughi i pare i j 
TYPICAL ANCMOMREIE A ughing and install — a conveyor in which 


impact damage to the belt as it 
passes over the idlers is greatly 
reduced. The belt is easy to 

_ train. The bottom belt is in 

full view and there need not be any 


concealed rubbing between belt and structure. 


ISTINGTON 


DISTINGTON ENGINEERING COMPANY LIMITED 


WORKINGTON CUMBERLAND ENGLAND 
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300 MEGAWATTS AT BRADWELL, ESSEX — \ \ \ 














; 
\ 





A Greater Britain through \ 
Nuclear Power 


A greater Britain because her industry can draw upon hundreds 
of thousands of kilowatts of productive electrical power 
without burning a pound of coal or a pint of oil as fuel. 
A greater Britain because Bradwell, despite the exciting 
technical advance it represents, is a commercial atomic 
power station and underlines the remarkable 
British lead in the practical application of nuclear 
energy. The Nuclear Power Plant Company is 
proud to be entrusted with this great contract 
by the Central Electricity Generating Board. 


























N.P.P.C. combines the resources 
of eight specialist companies 
whose individual skills are planned 
and co-ordinated into a unified team 
capable of undertaking the 
construction of complete nuclear 
power stations throughout the world. 











P|P 





















THE NUCLEAR POWER PLANT COMPANY LIMITED 





Cc. A. PARSONS & COMPANY LIMITED - A. REYROLLE & COMPANY LIMITED 
HEAD WRIGHTSON & COMPANY LIMITED - SIR ROBERT MCALPINE & SONS LIMITED 
WHESSOE LIMITED - STRACHAN & HENSHAW LIMITED 

ALEX FINDLAY & COMPANY LIMITED - CLARKE CHAPMAN & COMPANY LIMITED 





BOOTHS HALL : KNUTSFORD * CHESHIRE 


EI TTS SSRN RNR ID 











TE ed ae. 2 
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HERRANT 


Ferranti Ltd. have been awarded a contract by the 
Power Authority of the State of New York to supply 
thirteen generator transformers for the Lewiston 
Power Station of the Niagara Power Project, situated 
on the plateau on the Niagara River about 3 miles 
below the Falls in the town of Lewiston. 

The contract covers six 180,000 kVA, 13.2/240 kV 
3-phase transformers and seven 180,000 kVA, 
13.2/120 kV 3-phase transformers. They will be of the 
forced-oil, forced-water cooled, inert gas-filled type 
and each will be directly coupled to a 167,000 kVA 
3-phase generator. 

Believed to be the largest transformer contract : so far 
placed in Britain by the U.S.A., delivery will 
commence in the middle of 1959 and will be completed 
by the end of 1960. 





















mmnd 


USE-ROLLERS 


Rolling is now accepted as an excellent | FEATURES OF THE MASSEY USE-ROLLERS 





method, quick and cheap, of 
mney bend for drop forging, particular sreleaiiadly Te 4 in io 
S ting or os ses. Rolled uses cut out | @ Quicker and more positive roller adjust- 
fllring, ding or forming and are clean, ment. 
and = flash. The a is 
accurately distributed, no operating s is | @ Control and operation foot pedal or 
con fe yews Pel sr yon Mr automatic trip as required. 
oud. The machine is —, a no 
permanent mounting or foundation and can proved direct air operated fricti 
therefore be placed just where it is wanted. e bet mw oe = 
' seiiinis teattadin 
Steam and Compressed Air Hammers, Pneu- | @ Automatic flood lubrication. 
ee naan ee Drop H. ne yr 
Double-acting Steam a ‘ompressed Air | @ Central panel provides quick and casy 
Drop Hammers, Forging Presses, Trimming control of motor, or continuous 
Presses, Tyre Fixing Rolls. action, and over-run adjustment. 


Bss. SEY FE" OPENSHAW : MANCHESTER - ENGLAND 


MAKERS OF THE WORLD’S GREATEST RANGE OF FORGING PLANT 





To URRY CCP Uo BV IR 699.5 + 
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STURTEVANT 
ROTARY DRYERS 


- + + are designed for the controlled drying of 
a wide range of loose materials. They are made 
in all capacities, from laboratory size upwards. 


The illustration on the left shows a 
group of Sturtevant Rotary Dryers 
treating an expensive material which 
is most difficult to dry and handle. 
They operate on an automatic 
sequence of batch drying and any one of 
the dryers can be supplied with three 
different air conditions. A Sturtevant 
Laboratory Rotary Dryer is shown on 
the right. 





Further particulars of Sturtevant Rotary Dryers may Full facilities are avail- 
es able in our laboratories 
be obtained by writing to our reference Z./01.E. for testing clients’ 


materials. 








Southern House Cannon Street London E.C.4 








AUSTRALIA. STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTO 400 SUSSEX STREET SYONEY NSW 


Steel Sheets 


HOT ROLLED STRIP MILL SHEETS 

HOT ROLLED STRIP MILL PICKLED & OILED SHEETS 
COLD REDUCED BRIGHT STEEL SHEETS OILED IN 

GENERAL PURPOSE AND FULL FINISH GRADES 

IN DRAWING AND EXTRA DEEP DRAWING QUALITY 


SHEARING CAPACITY UP TO 34" THICK 
























re, 


ACCREDITED 


e * 
“ter srocuno™™ 





NEACHELLS LANE—WILLENHALL STAFFS - Telephone: WOLVERHAMPTON 3237! 


L 
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From the simplest bend 
to the most complex 
pipework installation, 
repetition runs 
or one-off jobs, 
our equipment 
and specialised experience 
can satisfy your requirements. 
Our engineers are ready 
to advise you 
without obligation. 


Aug. 29, 1958 


BARROW MOUNTED 
HYDRAULIC PROVING PUMP 


For Pressures from 
500 Ibs. per sq. inch to 
15,000 Ibs. per sq. inch. 


” You NCS! : 


(LIFTING APPLIANCES) LTD § 





RYLAND STREET WORKS, BIRMINGHAM 16. Tel: EDGbaston 3508-9 Grams: OLDENS, B’HAM. 





& HOwRER LTO 


SIMMONS 





SOUTHDOWN WORKS - POINT PLEASANT - LONDON - S.W.18. 


Broadway/sh/o 











The last word in 





DRAFTING MACHINES & 
DRAWING TABLES 


{SIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
sent on request. *The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 


We ore distributors of 





DRAWING OFFICE SUPPLIES AND EQUIPMENT 


36 & 41 QUEENS ROAD, COVENTRY « 


Drawing Instruments of quality 











Isis studio drafting machine on Isis tubular stand. 
This is a light-weight precision 
machine for smaller sized boards 
up to 42” by 29” 







Isis drawing table fitted with 
parallel motion straight edge. 


slide rules of precision 


Grams : ‘ISIS’ Coventry. 
Tel : Cov. 62058-9. 
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Crown Copyright 


Reproduced by courtesy 
of Dept. of Engineer-in- 

hief of the Fleet, 
Admiralty. 


LOL UT Claw ROLY-NG = 


FIRE-RESISTANT HYDRAULIC FLUID 





Satisfies the most exacting demands and combines 
excellent hydraulic efficiency with high safety value. 


It is: Non-corrosive 
Non-foaming 
Non-toxic 
Non-fuming 


The high film strength of HOUGHTO-SAFE 271 
provides the metal surfaces with greater protection for 
: longer periods—EXTRA SERVICE LIFE. 
; Houghto-Safe 271 has been chosen by the Admiralty 
for the Retraction and Control System of B.S.4 
Steam Catapults installed in Britain’s latest Aircraft 
Carrier H.M.S. * VICTORIOUS.” 


Houghto-Safe 271 is a product of 


7 Edgar 
Vaughan 


co Ltd 


BIRMINGHAM - 4 - ENGLAND 


Works and depots at: 


Birmingham, Manchester, Liverpool, 
Southall (Middx.), Bristol, Glasgow 





HARGRAVE ROAD - MAIDENHEAD - BERKS 


Telephone : Maidenhead 5100 (10 lines) 
Telegrams : Grambon, Maidenhead 


RMET 


mane mane 








FINE CONTROL 
VALVES TYPE Il 
N.B pipe sizes 
4” to ried 
O.D pipe sizes 
i’ to ll 








aeco 


High Pressure Valves 







CHECK VALVES 
All sizes up to 14” N.B. 
and 2” 0.D, 










ERMETO valves have been specially designed for all 
kinds of oil hydraulic systems or with non-corrosive 
gases, in which fields they are in widespread use. 


Our full range of standard valves is far too extensive to 






BONNET TYPE 
SHUT-OFF VALVES 







‘ ’ * TYPE IV 
show here, but it covers many ‘out of the ordinary’ appli 12 pipe siace 
cations. In addition we are always prepared to design O.D pipe ae 


and manufacture valves to individual specifications. 


SHUT-OFF VALVES 
LITERATURE AND CATALOGUES GLADLY SENT ON REQUEST earn iA 






oir 7" 
©-D pipe sizes 






; ? All ERMETO valves are tested to one-and-a-half times 


the recommended working pressures 





f 
i 








HAMMERED OR 
HYDRAULIC PRESSED 





ST, 


IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 





* 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 


P, & W. MACLELLAN 


LTD. 
CLUTHA WORKS, GLASGOW 


Builders of STEEL BRIDGES, PIT- 
HEAD GEARS, TANKS, MARINE 
SLIPWAYS, LOCK GATES, 
JETTIES, and STRUCTURAL 
STEELWORK. Manufacturers of 
STEEL RAILWAY WAGONS, 
BUFFERS and SLEEPERS. Con- 
tractors for RAILWAY PLANT 
and STORES 














Chief Offices : 
129, Trongate, Glasgow 
Regt. Ofer: Clutha House, 
10, Storey’s Gate, 


Westminster, London, S.W. 





















THE ENGINEER 









Upon my Flux — 
thats good soldering! 









See a good solder- 
ing job and ten to 
one you'll see a tin 
of Fluxite right 
hand 


it’s a golden rule— 
use the right flux 
and you'll get the 
right results. 


The dally users of Fluxite are 
numbered in scores of thousands 


—proof of its superiority ! 





Have you tried 


advantages of this new formula fluid flux ! 


FLUXITE LTD BERMONDSEY ST-LONDON S-E:°! 










FLUXITE SOLDERING FLUID? 
if you — know without telling it’s the finest 
ve 


ges haven’t—then it’s time you discovered the 


Aug. 29, 1958 


ALLOTT BROS., 








and 
LEIGH LTD. 
er 
N 





ICKLES FORGE, 
ROTHERHAM 


Telephone: Telegrams: 
ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM 








T FURNACES LTD 





















COMPLETE RANGE 
OF PNEUMATIC 
TOOLS, HOISTS 
AND WINCHES, 
AIR MOTORS 
VALVES AND 
CYLINDERS. 


Telephone: INGREBOURNE 5522 








GLOBE PANELMATH 


The 





ASHTON ROAD 


Telegrams: PNEUMATOID, ROMFORD 


EVGIAEERING Co. Ltd. 


HAROLD HILL, ROMFORD 


A first class AIR WINCH for: 


HAULING 


PILING 


LIFTING 


POWER 











ESSEX. 
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GEARED MOTORS 
SPEED REDUCERS 
SPEED INCREASE G/BOXES 
WORM GEARED MOTORS 


CONTRA-ROTATING G/BOXES 


HAD YOUR COPY OF OUR NEW BROCHURE ? 


WHICH DETAILS OUR GENERAL RANGE OF PRODUCTION 


ELECTRIC BRAKES 

VARIABLE SPEED UNITS 

FLANGE MOUNTING GEARED MOTORS 
SLO-REV GEARED MOTORS 


1/10 - 300 HP, 


=e fi 
ears 


KINGSBURY WORKS, KINGSBURY ROAD, LONDON, N.W.9. PHONE: COLINDALE 4621-3 GRAMS: LEKTROPOWA, HYDE, LONDON, 


























DAVID BROWN 


UOff GUARANTEE 


Whether you require standard hobs or “Specials” 
to suit your own particular requirements, David 
Brown facilities for production, heat treatment 
and inspection are your 
guarantee of maintained 
precision throughout the 


life of the hobs 


















WRITE 
TO-DAY FOR 
LEAFLET 
E.313.9. 





THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
TOOL DIVISION 
PARK WORKS 
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NEW PRINCIPLE CUTS RUNNING COSTS TO A MINIMUM 

























SELF-TENSIONING BELT-DRIVE 


(PATENT NOS. 720871 & 735673) 





.». Pevolutionary approach to belt-driven power transmission systems! 


With the Sespa Drive the belt tension corresponds to the power transmitted. Should the load 
fali or the system come to a standstill the tension falls off and drops to zero. By using the high 
coefficient of friction of a leather or leather-faced belt in conjunction with the Sespa Drive, belt 
slip is practically eliminated. Because the stresses in all parts of the driving mechanism are 
lowered their life is prolonged. Idling losses are eliminated. The belt is able to preserve its 
elasticity and permanent stretch can no longer be a cause of trouble. Appreciable economies 
can be obtained by using smaller and narrower belt pulleys and motors running at higher 
speeds. The efficiency of the Sespa Drive is directly comparable with that of a mechanically 
locked transmission system but with the additional advantages of controlled flexibility if 


required. 


TABLE 1. Savings effected by conversions from conventional V-belts. 











Conditions Output Speed Pulley Saving per cent 
Application Tested by h.p. | r.p.m. diam. mm. Ratio with SESPA 

oe Fee 8s 1450 | 125/260 | 1:21 10 
Harpmermill Maker 6 1450 300/100 1 20 

Fan User 15 1455 420/170 | 2.5:1 19 

Fan User | 25 | 1450 245/720 33 15 
Compressor Maker 14 2900 182/720 1:4 10 

















ADVANTAGES AT A GLANCE 
Increased production 

Less power consumption 

Belt slip eliminated 

Smcother running 
Maintenance free 

Reduced wear 

Shorter distances between centres oS 


Larger transmission ratios “ety | 


LOADING AND TENSIONS 


Small angles of contact 





SESPA can solve your most difficult problem of power transmission 
WRITE NOW FOR FURTHER DETAILS TO 


SESPA U.K. LIMITED, 243, Church Road, Mitcham, Surrey 
Telephone: Mitcham 1802 Telegrams: Sespa, Mitcham 
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CLASSIFIED ADVERTISEMENTS 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


Inch Rate. 48/- per sin 
There are reduced rates 


column inch and pro rata. 
i.e., Not on a pro rata basis) for advertisements of +age 
page £ 


12 lines to 1 inch. 


(12 column inches) and upwards, e.g., }-page £25 10s. }-page £48. Full 
Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 13 insertions 10%. 26 insertions 15%. 





AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SHARES WheTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 


(12 column inches) and upwards, e.g., 


t-page £22. 4-page £41 10s. Full page £78. 


Run-on and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 

Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 

Use of Box Number. 2/- which includes forwarding of replies. 


Copy Dates. ‘‘ Run-on”’ and “‘ Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 


Advertisements for publication should be addressed to;—Classified Advertisement Dept., “ The Engineer ”’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 


** Displayed "* and “‘ Iilustrated "' advertisements by noon 





PUBLIC APPOINTMENTS 


UNIVERSITY OF ABERDEEN AND 
ROBERT GORDON’S COLLEGES 





UNIVERSITY LECTURER IN 
MECHANICAL ENGINEERING 





Applications are invited for the of UNIVER- 
SITY LECTURER IN MECHANICAL ENGIN- 
EERING. Candidates should preferably have 


ower from Nuclear Reactors, and some industrial 
or research experience would bo an advantage, There 
are excellent facilities for 
— on ay appreciable quantities of ‘steam or 


“othe University Regulations permit members of the 
teaching staff to read for the degree of Ph.D. by 
ee t —_ ith membership 

in range rising to wi 
of the °F. S.S. rage Initial 
Salary accor to qualifications an experience. 
University o accommodation Benth available 
from time to time. 

Further information may Ps obtained from the 
with whom 








should be lodged 
An applicant outside the British Isles may gubmit 


one copy of application. 
NOTTINGHAM AND DISTRICT 
TECHNICAL COLLEGI 





SHAKESPEARE STREET, NOTTINGHAM 





Principal: D. A. R. CLARK, M.Sc. (Tech.), 
M.1.Mech.E. 





RESEARCH ASSOCIATE IN MECHANICAL 
ENGINEERING 





Ap sagen are invited from Engineering Gradu- 
oe oe intmert to the post of RESEARCH 
IN MECHANICAL ENGINEERING. 
sea ak a experience is desirable but not 
essential. The post offers considerable scope and 
encouragement will be given to higher 
qualifications. 
Salary : £650 by £50 to £750 per annum. 
F particulars and form of application may 
be obtained from the Principal, to w completed 
forms should be returned not later than 17th Sep- 
tember, 1958. E8407 


NEW ZEALAND EDUCATION 
DEPARTMENT 








INSPECTOR OF 
TECHNICAL EDUCATION 





The Government of New Zealand invites applica- 
tions for the position of INSPECTOR OF ECH- 
me a EDUCATION with Headquarters in 

uckland or Christchurch. 

bye an £1290 to £1640. Commencing salary 
will depend on experience and qualifications. 

For further information, apply to : 

The Official Secretary, 


New Zealand House, 
415, Strand, London, W.C.2. 


Completed applications to be lodged. in London 
not later than 20 September, 1958. E8427 


CIVIL SERVICE COMMISSION 





H.M. DOCKYARD 
TECHNICAL COLLEGES 


TEACHING POSTS 


—_ (non-contribu ) ASSISTANT 
LECTURE posts for men: at Portsmouth for 
ot Electrical $ 


ee Pee at ie =pplication en ferme, 
quoting 4883/58. Closing’ date September. 
958. E8406 


PUBLIC APPOINTMENTS 


COUNCIL FOR TECHNICAL 
CO-OPERATION IN SOUTH AND 
SOUTH-EAST ASIA 








UNIVERSITY OF RANGOON, BURMA 





LECTURER 





Applications are invited the F Office for 
intment as LECTURER IN MECHANICAL 
NEERING at the University of Rangoon, 

peg eho mf the Technical Corporation Scheme of 
Plan. Should —— hold a higher 

degree with, in addition, at least 3 years’ practical 


SUT pint ie sees es ts level. 
Duration 2 years. Contract with the U.K. Govern- 
ae £1650 per annum (subject. to U.K. 
tax), plus tax-free oversea allowance of 
£1300 pa ‘or married man (less for a single man) 
plus other allowances. Free accommoda- 
tion provided. A oo, information and appli- 
— form wri! and ea 


38 ining ‘London, S.W 
quoting Service E926, 234/ BUR eae Esics 


SOUTH-EAST ESSEX TECHNICAL 
COLLEGE, 
LONGBRIDGE ROAD, DAGENHAM 








HEAD OF THE 
MECHANICAL AND PRODUCTION 
ENGINEERING DEPARTMENT 
(GRADE V) 


pplications are invited for the post of HEAD O 

THE MECHANICAL AND PRODUCTION 
ENGINEERING DEPARTMENT ( 2 
Candidates ng ee gee ed 
together with and industrial 
The appointment will trom Ist January, 195 "1959, oF or 
earlier if possible. Salary : £1900 by 
plus London Allowance. 

Application received in response to the earlier 
oo ggg will be considered without further 


“Application forms and by J details = a 
obtainable from = 
Glosing date, phy 958. E8437 
HAILSHAM HOSPITAL 
MANAGEMENT COMMITTEE 








HELLINGLY HOSPITAL 





SENIOR ENGINEER 





SENIOR ENGINEER required f 
Hospital. Successful licant will be 
to the Superintendent Engineer aad should have a 


—Appili , Stating age, experience, 
names of two ‘referees, to the Secretary, ,fiailshase 
Hospital Management 
Hailsham, Sussex, within ten days of the appear 
ance of this advertisement. 


NORTH OF SCOTLAND 
HYDRO-ELECTRIC BOARD 


ELECTRICAL AND MECHANICAL 
ENGINEERING DEPARTMENT 


ASSISTANT ENGINEER 





lications are invited for the post of ASSIST- 
A ENGINEER in the Electrical and Mechanical 
Engineering Department of the Board’s Head Office 
in Edinburgh. Applicants should have a sound 
technical education and be capable of dealing with 
matters of technical design and investigation and 
generating station planning and operation. 21350 ee 
(NIB. Schedule B Class AX/CK. Grade 5), dope 
(N.J.B. Schedule Grade 5), | 
pa a emma 


i as ci tam Be 


returned within 2 d dagu em @2 


te 


Secretary, 


PUBLIC APPOINTMENTS 


NORTHERN IRELAND HOSPITALS 
AUTHORITY 





TYRONE AND FERMANAGH 
HOSPITAL MANAGEMENT COMMITTEE 
TYRONE AND FERMANAGH 
HOSPITAL, OMAGH 


SUPERINTENDENT ENGINEER 





ligations are invited from suitably qualified 


App! 

T. “ee te Fermanagh Hospital i i 
yrone jospital is a omens 

hospital of 1150 beds In addition to the duties w 
would oe attach to a of SUPERIN. 
TENDENT ENGINEER, the appointed will 
be responsible for the supervi of main- 
tenance and ing works in two other hospital 

groups in the 2 Se comprising seven hospitals. 
: The aero appointed must — 


have a thorough, practi knowledge of 4 F— 


A. BR. boiler —_ 
operation and such mechanical 


as are found in Siac tere ee 
knowledge of sanitation codes, water y systems 
and maintenance of fabric of bul cng ton 
have passed an in Engineering T 
nology and hold a engineering ian 


tion to the standard of— 
First Class Certificate of Competency in Marine 
Gud Fal or equivalent Naval Service; or City and 
Full Technological Certificate in Plant 
(First Class) (from 1957); or an 
ualification ——— the Authority. 
attaching to the post will be 
£35 (1) to £1135 p.a. subject 
to superannuation uctions in accordance with the 
Health Services (Superannuation) Regulations 

(Northern Ireland). 

The person appointed will be an officer of the 
Northern Ireland Hospitals Authority and the 
— general conditions of service will apply 


© eis giving full details of 


equivalent 
te p.a. ‘by £30 (4) 


a ee ee eee Tyrone and Fermanagh 
Hospital, Omagh, Co. Tyrone, so as to arrive before 
oe. —_ a Soe. 1958. 

disqualifies. Preference given to can- 


didetes he who have served in H.M. Forces in wartime. 
E8409 





LIVERPOOL REGIONAL HOSPITAL 
BOARD 


ASSISTANT ENGINEER 





MINISTRY OF FINANCE 


HEATING AND VENTILATING ENGINEER 


preter sell acs oapeatnard ad 


and steam 


Sr ce ae men"Application 


of Establishments, 
Room iy stormont, Bells, returned 
oe a hy ad 


PUBLIC APPOINTMENTS 


SKEGNESS URBAN DISTRICT 
COUNCIL 





WATER ENGINEER'S DEPARTMENT 


APPOINTMENT OF 
RESIDENT PUMPING STATION ENGINEER 


tions are invited for the 
eUMPr G STATION ENG 


Spilsby a. 
the Counci ’s permancat 2 
is in accordance 
National Salary Scales ( (£725, rising by annual incre- 
ments of £30 to £845 per annum). 

The duties eatail the responsibility, under the 
a ee ee Engineer, for the operation, repair 
and maintenance pumping 
plant, boreholes, machinery Res aad covered ror 
voirs at Welton, Orby and Skegness, 
together with the ‘control of pumping station per- 
sonnel (at present 3 men). 


at RARER 


; pang Rad Gueteare in thats 
ing fr and hare wovgahopexrron 
su to 
ste sppoiniment wil be subject the Local Govern- 
ment Esperensmation Ach, cad to the peming of 6 





Town Hall, 
h August, 1958. E8436 
MERSEY DOCKS AND HARBOUR 


BOARD 
JUNIOR ASSISTANT SUPERINTENDENT 
ENGINEER 


— 


A ions are invited f{¢ JUNIO ~ 
ANT’ SUPERINTENDENT ENGINEER of that 


pre po Rone advantage. 
an 
Saiary : £1100 per annum—age between 59 and 40 
A be addressed to the = 
in-Cheg"Mamey Docks tad Harbour soar and 
recer 
M UNTFIELD, 

Dock Office, se 

Liverpool, 3 E8386 





NATIONAL COAL BOARD 
DURHAM DIVISION 


SENIOR CIVIL ENGINEER 





oes hon es E838) 
Classified Advts. continued on page 90 





a 
pe, 
¥ 

~ ae 


- 
if 
Ho 


; 


nn a 


«pear peers 


PTS ae 


20 et PS 
wath | 









90 
PUBLIC APPOINTMENTS 


STATE ELECTRICITY COMMISSION 
OF VICTORIA 


AUSTRALIA 
BRIQUETTE PRODUCTION STAFF 


PRODUCTION 


UPERINTENDENT 
Salary up to £42665 
a University 
pret pean eta, ane 
qualification, and must read entensive 
TD maa me te pone ager mer we 
aecial eeneel and the duction of 


personnel is essential. 
«Fat Cas M04 8.0.1 Gerinate of 


ea details of the brown coal 
coum ates t 
process is desirable. 


ASSISTANT. BR 

Saiary up to £A2465 per annum. 

slab ral 
ineers, OF possess 


Basinesring, or bo 


ETTE PRODUCTION 
NTENDENT 


equivalent q nee, ane nee ve had extensive 

practical experience in the operation 

af poory taseastel paces On ive 

ability production control and the direction of 

personnel is essential 

Consider: will be given to 

porast a Fist Class MOF, of B.O.T, Certificate of 
y, provided of 

are 

A knowledge of the details of the brown coal 

briquetting process is desirable. 

The i will be responsible, under the 

direction of the Briquette 


tered or possess a First M.O.T. or 
B.0.T. , and 

experience in the operation of 
heavy processing plant. Ability to 


RISER LE SSS ANIA TNE RAAT SIRES eS Rae 
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PUBLIC APPOINTMENTS 
FEDERATION OF MALAYA 


CAMERON HIGHLANDS HYDRO- 
ELECTRIC SCHEME 


—_ 


CIVIL ENGINEERS 


—— 


fapieations i are invited from CIVIL ENGINEERS 
for i 


appointments, to con- 

pai 5. Ad, i My rawoy Se Fh 
im 

Electricity Board of the Federation of 





Malaya. The sch includes 1§ miles of tunnelling, 

ee ee ae eee heal poust eaten 

for 100MW installation. ee 
CHIEF anew tony | ENGINEER, to 

(a) ae 


representative ea cage age 
Ste wi be respounitle Sor lor the overall super- 
vision of the construction and erection by 
contract of all civil, electrical and mechanical 
work, i ing transmission lines. 
ts Members of the Institu- 
1 preferably aged between 


Two y+ agree ENGINEERS, each to be 
nse responsible under the Chief Resident Engineer 
for ‘supervising ~  ptaseacmcte’ half of the civil 


A cams. for these two 
amet Members of the I of ciel 


pan groom pref cieraby aged between 35 and 45 
must have had good experience in 
ning contraction agp engineering 
tracts. erably on 
Good experience on rock tunnellir a 
concrete dam construction is essen: 
Salaries will depend upon the applicant's age 
experience. Consolidated salary for post (a) ioe 
will be mot loss then £4300 per anaum, and Tos poss 


not less 
wl befor period of about 3 year yeas for post (@) and 
about 4 years for posts 

wie rogred C0 take up the appowtments eat 
1959. 


Generous leave on full pay, accommodation at 
i hotel allowances, 


Row, Westminster, S.W.1. 
will be in the employ of the Engineers. 
Written applications, with age and full py oy 


t h Messrs. and Rider, not later 
han 25th September, 1958. Interviews will be held in 
London during the first week in if 


overseas, will be paid out of pocket travel expenses, 





RAUCEBY HOSPITAL, 
SLEAFORD 





ASSISTANT ENGINEER 





ASSISTANT ENGINEER required at Rauceby 
Hospital, Sleaford. Candidates must have com- 
pleted an apprenticeship or have otherwise acquired 


a sound practical t in mechanical engineering. 
It is desirable that they sh —— 
study for, ar nical qualification 


scale mys National! Health Service 
conditions. Unfurnished house available. 
tions, with the names “a two 
referees, = — the ae ae ee 
No. 3 Hospit a ae 
Hall, Nr. Lincoin, 0 days of the ' 
of this notice. opearanc 





NEW SOUTH WALES 
DEPARTMENT OF PUBLIC 
HEALTH, SYDNEY, AUSTRALIA 


RADIATION BRANCH, 
DIVISION OF INDUSTRIAL HYGIENE 





OFFICER-!1N-CHARGE 


Applications are invited 
ion of OFFICER- IN-CHA Ge 
anch, Division of Industrial Hygiene. 

£A2000 to £43000 per annum. 
ing rate according to q — and 
Applicants must possess a Uni 
majors 


tment to the 
Radiation 


Commenc- 

yo 4 degree in 

in Physics and/or 
lificati 


Department. in all matters pertaining to 
potoper snd radiating apperats in fepard to Which 
he must have thorough experience. 

Administrative experience is eee desirable. 

First cone —- to Sydney of appointee and 
family will 

a nepays . ne will be eligible, subject to 
ate to contribute to the 


Genera! for 
W.C.2, by the 7th October, 19: 


PUBLIC APPOINTMENTS 





ELECTRICITY AUTHORITY OF 
CYPRUS 


APPOINTMENT OF 
RESIDENT ENGINEER 


A RESIDENT ~ MECHANICAL | —- 
ELECTRICAL a wef me 


i 


Blectrical ethan a and 
have had apse experience of Power 
nm wi 
salary of the post will be £2250 per annum 
the appointment will be for a period of 
months in the first instance. 
ee eee Se Se eet © 
up his duties in Cyprus immedia 
Quarters with heavy y ieralene will i pro- 
the Authority who will also — 
| transport as is necessary for the w 


tf 
i 


E 


£.28% 
se 
ue 
os 
if 
§ 
a5 
& 
2 


Fi 
a} 
i 
-) 


famil: 
Foo completion of the 
Air travel may be necessary at the 


f 
$F 


r 


Cem pan os ten naen of 1h dogs per cut 
pleted - residential service will be 
granted after the completion of an eighteen 
month tour of dut 


y- 
Applications ving age, os and 
shoul 


experience be addressed to 
rat y Preece, S Rider, 
12, Queen Anne’s Gate, 
‘estminster, S.W.1 





THE BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 


DESIGN AND DEVELOPMENT ENGINEER 





in designing and 
developing ioabs for repetition work ? 
Would you like to use ae to wes ree knowledge and skill in a 
iy ? If so, you may the 

man we are looking for to devise special-purpose 
fe ishing of some of the steel 


Have you a wide o 
machine 


sp The p nds ability 
to work on own initiative and to apply basic results 
already obtained by an established research team. 
metallurgical and engineering support 

etd be cowie’. 
The salary offered is in the range of £1100-£1250 
p.a., and the —_— in our laboratories at Sheffield, is 


Please — giving details o of experience and quali- 
fications, to Personnel Officer, B.1.S.R.A., 11, Park 


don, W.1, qu reference “ F.8.” 
Lane, London, quoting mains 








WEST GLOUCESTERSHIRE WATER 
COMPANY 


APPOINTMENT OF AN ASSISTANT 
ENGINEER 


ications are invited fi from suitably q 
for the post of an "ASSISTANT" ENGI 


‘fens par eow: + to £1175 per annum 
st. oe P.T. Grade de I» Cand 


tes must have sound 


% I sen have o.penden guhame scheme and can also 
arrange for continuance of membership in the Loca 
Government Superannuation Scheme. 
allowance is available. 


intending condidetes lar and shou to sb the 
signed for her particulars ——— r 
accompanied 


applications, testi- 
monials, not later than 11th nl 1958. 
W. G. CLOSE, A.M.LC.E., A.M.LW.E., 
i General Manager and 
Bristol. E8335 


a SORRY PRIN Pelt AED NE EE 8 5 


Aug. 29, 1958 
PUBLIC APPOINTMENTS 


WEST MIDLANDS GAS BOARD 
BIRMINGHAM AND DISTRICT DIVISION 
ASSISTANT MECHANICAL ENGINEER 
_ Candidates should have nave served an sogecetnetie 


and have had further experience in 
— engineering and steam plant. Possession 





of Mechanical Engineers, or a Higher National 
Certificate is essential. Some knowledge of mech- 
anical handling plant and/or experience on work 
study as applied to maintenance work would be an 
“oe ill be 

d w d to assist in 
the maintenance work on gas works plant and the 
installation of new plants. 

The salary will be in accoradnce with Grade A.P.T. 
12 (£945-£1070 per annum) of the National Salary 
Scales for Gas Staffs. 3 

The post is pensionable and the successful candi- 
date may be required to pass a medical examination. 

Applications, Stating age, training, qualifications 
and experience, toget with the names of two 
referees, should be sent to Mr. J. E. Wakeford, 
Divisional General Manager, 

Board, Gas Offices, Edmund Street, Birmi 3, 
to reach him not later than the oth September, 1938. 


AN 
E8394 Secretary to the Board. 








CENTRAL ELECTRICITY 
GENERATING BOARD 


NORTH EASTERN DIVISION 








STEAM TESTING DEPARTMENT 


SECOND ASSISTANT ENGINEER 


Applications are invited for the appointment of a 
SECOND ASSISTANT ENGINEER in the Steam 
Testing Department with Headquarters at Dunston, 
to control a small section investigating the 
performance and operating characteristics of a wide 
variety of modern steam plant. The work demands 
considerable initiative, and offers experience of test- 
ing techniques in an interesting field. Applicants 
should be corporate members of the Institution of 
Mechanical or Electrical Engineers, | should have 
previous plant testing experience. A know of 
power station operation will be consi an 
advantage. The salary for the appointment will be 
in accordance with the National Joint Board Agree- 
Schedule ““B” Grade 4 (£1145-£1375) and 
will commence at a point commensurate with quali- 
fications and experience.—Forms of application may 
be obtained from any office of the Generating Board, 
or from Divisional Establishments Officer, Central 
Electricity Generating Board, North Eastern Division, 
Carliol House, Newcastle upon Tyne, 1, to whom 
they should be returned to arrive not later than 
Ist October, 1958. E8430 





ment, 





ROYAL NAVAL SCIENTIFIC 
SERVICE 


SENIOR SCIENTIFIC OFFICERS 
AND SCIENTIFIC OFFICERS 








Royal Naval Scientific Service requires SENIOR 
SCIENTIFIC OFFICERS and SCIENTIFIC 
OFFICERS for Establishments in London area, 
Baldock, Portsmouth, Portland, Poole, Greenock 
and Rosyth. Main requirements are about 25 
vacancies for PHYSICISTS, ELECTRONIC EN- 
GINEERS and MATHEMATICIANS in areas 
. The following particular vacancies also 
MECHANICAL ENGINEER for work on 

gas turbine problems in the London area. MECH- 
RNICAL ENGINEER for work on design and 
development of U/W devices in Portland area, 
METALLURGISTS for Rosyth and Poole, 
CHEMISTS (Physical and Inorganic) for Poole 
area, Baldock pow London. Candidates must 
normally be natural born British subjects of natural 
born British parents, with at least First or Second 
Class Honours degrees or equivalent high profes- 
oom attainments. S.S.O.s must oped had at least 
nop pod « aps nog = id be not less 
c= (men) "3.5.0. £1190- 
e410. 5.0. BS-£1110 (London)—somewhat 
lower in provinces. Appointments unestablished 
(with F.S.S.U. benefits), but opportunities may occur 
for those between the ages of 21 and 32 to compete 
for established posts.—Forms from 

Technical and Scientific Register (K), 26, “King 

Street, London, S.W.1, quoting A98/8A. E8092 


§| 
exist : 





A.E.R.E. 
HARWELL 


desirable. 


Didcot, Berks. 





An apprenticed or similarly trained technician is required to prepare cost 
estimates of mechanical and electrical components for the Proton Synchrotron 
(Particle Accelerator) and to relate contracts to estimates. H.N.C. or equi- 
valent in Mech. or Elec. Engineering and knowledge of building construction, 
civil engineering, specifications for engineering plant or contract procedure 


Salary: £1050-£1270 (Technical I). Staff conditions. 


Send POST CARD for application forms and details to Group Recruitment 
Officer (1194/25), U.K.A.E.A., Atomic Energy Research Establishment, 


| ENGINEERING 
ESTIMATES 








Ae a HANI RAS PUTTIN 


of 
Degree, Membership of the Institution 








Aug. 29, 1958 
PUBLIC APPOINTMENTS 


NORTH WEST SUSSEX JOINT 
WATER BOARD 


APPOINTMENT OF 
ENGINEERING ASSISTANT 





Applications are invited for the post of ENGIN- 
EERING ASSISTANT at the Board’s Offices, 
Washington, Pul , Sussex. 

The god will be in accordance with A.P.T. 
Grade Ill 5 by £35 to £1025 per annum, and the 
appointment wi A 4 terminable by one month’s 
notice on either sii 

Applicants _ ‘should have a. sound Waterworks 
training, sp ly in 2 with distribution, 
mains, waste prevention and stores res organisation. 

—— on the Form to be = x from the 
Office of the Chief Engineer, Mr. R. Griffiths, 
A.M.1.C.E., Washington, x ae Pe Sussex, should 
be completed and returned not later than Tuesday, 
23rd September, 1958. ality. 

ui 


Canvassing will di 
REDERICK FL Ane. 
E8374 Clerk he Board 











OPPORTUNITIES 
IN A NEW FIELD OF 
APPLIED PHYSICS 


in the 
Industrial Group 
of the 


UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 
at Risley, Warrington, Lancashire 
FOR MEN 
with a sound training in 
ENGINEERING, PHYSICS 
OR 
APPLIED MATHEMATICS 


The work, which is of considerable 
and growing importance, covers the 
safety assessment of new chemical plant 
and laboratories. This includes studies 
at all Stages of design, construction 
and operation. There is a particular 
need of staff to assess criticality hazards 
in the handling and processing of fissile 
material. Initiation of investigations 
into factors governing criticality and 

the effects of super-criticality will also 
rd undertaken. Corporate Membership 
of a senior Engineering Institution, or 
equivalent, is essential. An Honours 
in Chemical Engineering, 
Mathematics or Physics, together with 
some post-graduate experience, will be 
an advantage. 


Previous knowledge of the subject of 
criticality is not essential, as initial train- 
ing can be provided for successful 
candidates. 

Salaries will be assessed according to 


qualifications and experience within the 
scales 


£1790-£2080, £1300-£1740 


or £815 (at age 25) to £1270 

Contributory pension scheme. 

Housing or assistance towards legal 
— on house purchase may be avail- 
able. 

Send postcard for application form, 
quoting reference 2467, to Recruitment 
Officer at above address. 


Closing Date: 8th September, 1958. 


E8377 














EDUCATIONAL 











THE POLYTECHNIC, 
309, REGENT STREET, W.!. 





CIVIL AND MECHANICAL 
ENGINEERING DEPARTMENT 





Head of Departmen: 
R. W. STEED, B.Sc (Eng), Ph.D, * AM.ILCE., 





Evening Courses are held for the award of National 
Certificates in Civil and Mechanical Engineering 
offer preparation for the examinations of the profes- 
sional institutions. 


Courses are also held in Engineering Workshop 
Practice. 

Session ag on 22nd September, 1958. New 
students will be lied on Wednesday, 17th 


eee Bagh om be obt on application to 
ospectuses may obtained 
the Director of Education. E8375 £ 








THE ENGINEER ‘ 


TENDERS 


ELECTRICITY SUPPLY BOARD 
(IRELAND) 
STEAM STATION AT 
BELLACORICK, CO. MAYO 
CONTRACT 8 


CIVIL ENGINEERING CONSTRUCTION 








The Electricity Supply Board invites TENDERS 
for the civil construction work for a proposed power 
Station at Bellacorick, on Co. Mayo, to house two 
20,000kW turbo-generators and two boilers, each 
210,000 Ibs. steam per hour M.C.R. capacity. 

The work —— generally 

Section I: construction of power station 
buildings, pia. A of boiler engine room, 
workshop, offices and 
water system and general site work. 

Section I] : The construction of a reinforced con- 
crete hyperbolic type tower, approximately 

. high and 210ft. di at level. 

ork on Section II will not begin until January, 


Contractors may tender for either or both of the 


_——— of Contract, 
tities and Drawings may 
oo obtained from the "s Chief , Civil 

orks Department, 21, Lower Fitzwilli Street, 
Dablin, for Oa Section I or —— I pty § 
twenty-five guineas 

on Spee of £52 10s. Od. (fifty 
guineas). its will be returned 
of a bona-fide not subsequently withdrawn. 
Additional copies of the contract documents for 
Section may be o es of £10 10s. Od. 
(ten —! which will not 

Sealed Tenders endorsed “ Tender—Bellacorick 
Power Station” must be lodged with the under- 
signed nat later than twelve noon on Monday, 13th 


1958. 
The Board does not bind itself to accept the lowest 
or any tender. 
PATRICK J. DEMPSEY, 
Secretary 


Specification, Bill St Oat 


Electricity 
7, Lower 
Dublin. 


ly Board, 
itzwilliam Street, 
E8404 





CITY AND COUNTY OF 
KINGSTON UPON HULL 





CITY ENGINEER’S DEPARTMENT 





NEW DRYPOOL BRIDGE OVER 
RIVER HULL 





TO BRIDGE AND STRUCTURAL 
ENGINEERS 





The Corporation -F  ~ gy receive TENDERS 
for the CONSTRUCTION pe JERECTION of a 
ROLLING LIFT BASCULE 
span, 70 feet overall width, over ro River Hi 

The work includes the removal from the river bed 
of the foundation cylinders ag octi 
dolphins of the existing brid sinking under 
compressed air of 2 No. new Piinders, the construc- 
tion of Mass Concrete Abatmnats, Reinforced 
Concrete Piled Foundations to the Machinery Houses 


Span, Steel Framed Machi 
Brickwork and meer Concrete 
Beam and Slab Fixed Approach Span of 
Reinforced Open Pile construction, Timber 
Protective Works, etc. 


f the , but t may sublet the Foundations, 
re boy sink i . the General 


So of separate contracts. 
Se a 
obtained at the City Engineer’s Office, 
or ry ys Documents will be forwarded, on payment of 
£10 (Ten Pounds) to the City Treasurer, which pay- 
ment will be refunded on receipt of a bona fide 
tender and the return of all documents duly com- 


O.B.E., M.LC.E. F.R.LCS. 
City Engineer 


Guildhall, 


Kingston upon Hull. E8414 








EDUCATIONAL 











NOTICE 


UNIVERSITY OF MANCHESTER 


SESSION COMMENCES on 
THURSDAY, 2nd OCTOBER, 1958. P 
E8251 & 


EDUCATIONAL 


COUNTY BOROUGH OF 
DARLINGTON EDUCATION 
COMMITTEE 


COLLEGE OF FURTHER EDUCATION 


HIGHER NATIONAL DIPLOMA COURSE 
IN MECHANICAL ENGINEERING 


This four-year full-time time (Sandwich) Course is 
eee ee eee eae 


fp te + yen 

lied chameleons ebtens apres 

io epan 6: hate Ube tanec ahecend 6 
d pass in the second (S2) year of the Ordinary 

National Certificate or who possess G.C. of E. passes 

in approved subjects at Advanced level. 

Particulars and entry forms may be obtained from 
the Principal, College of Further Education, Cleve- 
land Avenue, Darlington. 

E8397 & 





D. PETER, 
Chief Education Officer. 





MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


ENFIELD TECHNICAL COLLEGE 
QUEENSWAY, ENFIELD, MIDDLESEX 
(Telephone : HOWard 1126.) 


Applications are invited for admission to full-time 
Sandwich Diploma Courses in Civil, Electrical, 
Mechanical and Production Engineering, in bes: 
Supecvisi and in M sean 
——. Management 

sion and in Management Studien. 0° 
the Principal. 
C. E. GURR, M.Sc., Ph.D., 
Secretary to the Education Committee. 
E8373 & 








SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 
A GRADUATE METALLUARGIST with little or 


no industrial experience is required for interestin 
work in the Development Department of an old- 











established non-ferrous metals company in S.W. 
Lancs. Candidates should submit in confi- 
dence, full details of education and to 
BOX No. 16762, C. Vernon and Sons, Ltd., Adver- 


tising Agents, 74, Rodney Street, Liverpool, 1. 
E8433 a 





CLAYDON, SUFFOLK, 
Works of THE BRITISH STEEL PILING 


LTD. 

SENIO a mag gegen gtd honk 

mum HN. oa or equivalent). 
oa should be 
capable of pk B ag responsibility for complete 
APPOINTMENT IS PERMANENT AND 
PROGRESSIVE IN AN EXPANDING ORGANI- 
SATION and the successful candidate will be engaged 


APPLICATIONS ARE INVITED for the follow- 
ing appointment at the 


experience, 
the Personnel Oflcer at the above ediven. Essis 





ASSISTANT CIVIL emeagene on ae required for a 
and steel works. er 

cants should have ease in won and steel works 
pow mene my 8 -_ ais desirable in ei reinforced 
concrete, foundations ng ig ee 
ion is desirable.—Applicati age and 
to 
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fi IN ENGINEER 
A Senior is roquired as 
Deputy to the in Charge of the Ground 
Group, comprising 


and Civil Works. 
i 
and Ins 


this post bs the wide tschalocl wastoty a tee mack 
and this appeal is therefore directed towards a 





DESIGN ENGINEERS required for London civil 


mg by ag 
Free luncheons,—W: and 
rience (1-A-M./130), BALFOUR {BEATTY AND 
65, Queen Street, E. E8387 a 
pea malate rang oF aie © of 
a Mid-Tyne firm 
pm hn ng RR Write, 


details of experience—-BOX No. E8 The 
Engineer.” _ A 


HEAVY ELECTRICALS PRIVATE LTD. 
BHOPAL 
invited for undermentioned 
with a 


E. 
(@) 4 PROCESS AND PLANNING ENGI- 








OC acab os “ache Melieeeeaeel 














; 
2} 
t 





invite from 
Sea of the Institution of Mecha- 
nice! Exgineers interested in Experimentation 


Please write, Ref. 77, to the Personnel 
Manager, Spinners, Pontypool, 
Monmouthshire. 

E8274 a 








JACKSON BROS (OF KNOTTINGLEY) 
have vacancy for an yg ae for mainten- 
ance and development work in modern glass- 


factory. 
should served an engineering 
Sere 


Suet, fool of 
mechanical hamndng a7 ‘ond ~ 9 a 





Development Dept., 
‘Armstrongs (Engineers), Ltd., Barrow-in- 
Purness, Lancashire. E8385 A 





MECHANICAL ENGINEER : 
VENEZUELA 
= 00nd W) ctenan power 
or power 
Berteot Gaines so 


National Certificate, Lg y Pann 
Membership of Institution 


and main- 
oe 


S.W.1 E8413 a 
ECTS ENGINEER-—A large ongianesing i 
Sag in Os ceteant aap i diversi- 
Tt EXECUTIVE = gern a to 
Pa promotion and sales of new 
wneed "35/40. A fous-fgare 

i our 

TI 
oo a Company car.— 
bate = and age to BOX No. B88. 

London, $.W.1 £8432 a 
RESEARCH ENGINEER, Mechanical or 
for 

Chemical. Y yn 
synthesis. Starting salary £700-£750, to 


_ ee er 


FORA TD EE MOR RET ene 


SR PERN BERD RTS a5 


THE ENGINEER 


SITUATIONS VACANT 





| 
F 
F 
i 
ie 





essential. Applicants should be qualified, aged 
about 35, and have design experience of pumping 
and ancillary equipment. The successful appli- 
cant will be required to work in London office 
in the first instance.—Send fullest particulars 
to: Staff Office, Rendel, Palmer and Tritton, 
Consulting Engineers, 125, Victoria Street, 
London, S.W.1. 

E8330 a 


PROGRAMME ENGINEER AND ‘*ECH- 
—— ee ee = — in 
s preparation ~ 
work 4 the North of England. Applicants 
served in 





Bplay ha De 
E. , Research Estab- 
tL A an ons E8295 a 





RUBBER IMPROVEMENT LTD., 
WELLINGBOROUGH 


ENGINE ELECTRICAL AND INSTRUMENT 





SALES pate gor sd Birlec, Ltd., Birmingham, 
24, have several excellent opportunities in expanding 
Soh ay Ege SGN SS 
po mean end : and letter writing essential. N 

Srributory "pepsin "scheme.Apply in writing 
eke Personnel Officer (JMP). E8402 a 





SALES MANAGER 
AUTOMOBILE GEAR DIVISIONS 
DAVID BROWN INDUSTRIES LIMITED 





— is and will 

located at the Company’s main works in 
Huddersfield. salary en will be 
commensurate with responsi! of the 
position. 

Applications be addressed to the 
Director of need, David Brown Companies, 
Durker Roods, Meltham, Near Huddersfield. 

E8429 a 
SENIOR ss oe Diesel Engine 
Manufacturing Co: 


ee ee eg 


Company 
are directed to pnarecling, wae melee poem 
comprise speciality D pacer vt 
work in the form of assemblies 


wens also offered in 
oan rs ang Ape, experience a and salary required — 


SITUATIONS VACANT 








scale in the North of England. ‘Duties will 
be Corporate members of a Senior Institution and 
have in one or both of the 
sapeciense t0 dete, und cxlmry reused to: Bente 
experience to to: 
Oxygen » M. and E. , Spadeadam 
Research near Carlisic. 
E8296 a 
Qui Og soggsht peal er. — RE- 


equivalent, for mechanical 
design. Must be © capa i! Ban ES on 
= initiative and ~ 
turbine experience ae," 
(2) ee N.C. or uivalent, 
~ basic design work and ormance 


nes oe ag carry excellent amg ore 
ae and working conditions v ‘ood. 
in enn No. 1 E 37, 





Aug. 29, 1958 


SITUATIONS VACANT 





FIRST CLASS TECHNICAL 


SALESMAN 


age 35/40, required for Northern 
Counties by well-established engi- 
neering works in North Midlands, 
adequately equipped for production 
of Castings and Steel Fabrication 
to Lloyd’s Class 2 Welding, also 
Rivetting, for Chemical Industry. 

State experience, salary required, 
names of previous employers, and 
when available, enclosing three 
references.—BOX No. E8399, * The 
Engineer.” 





THE UNITED GLASS BOTTLE MANUFAC- 


TURERS, LTD., Anchor and Hope Lane, Chariton, 
S.E.7. An occurs for an apprentice-trained 
JIG AND L DESIGNER. aged 25-30 years, 
minimum qualification O.N.C., who has at least five 


con ene batch production methods. The 
is pensionable and carries an attractive 


Prospects for a man of initiative 
capabic of working with the minimum of 
write to the Personnel Officer, stating age, 
qualifications, experience and salary required. 





THE WORLD'S pomp INVENTORS 
and ee special-purpose precision 
machinery for the tobacco industry have opening 
in their Patent Department for a 

TECHNICAL ASSISTANT 

This is a progressive appointment offering a 
first-rate opportunity to a suitably qualified man, 
ideal eae ba ad gee t 30. The Feo a oe ey 

engineering, t involves a elec- 
trical/electronic engineering as an important 
subsidiary. 

Applications, stating age, qualifications and 
experience should be personally addressed in 
Sonidome to the Personnel Manager : 

MOLINS MACHINE CO., LTD., 
Evelyn Street, London, S.E.8. 


E8369 a 


VACANCIES AVAILABLE for TECHNICAL 

ee and SALES REFRIGERATION 
NGINEERS.—. ly in writing to Personnel 

Manager, J. and E. , Limited, ‘ord, a 


WELL-KNOWN STEEL AND ENGINEER. 
ING ORGANISATION requires highly efficient 
executive with experience of and connections with 





ve 
the oil and light engineering industries. Position 
progressive. ospect of early advancement and 
directorship. plications will be treated in - 


_ Ap 

with full details of experience an 
referees, B wart No. 206, c/o West End 
Advertising Rovner. bad , 1/9, Hills Place, _— 


firm making small to medium oo 

of wide variety now employing thirt: 
Toot nonssniny and wide enperiante ir noshaes tach 
fabrication, assembly and organisation. Objectives 


Sty 
He 
bere 
is 
H 





BRITISH OXYGEN WIMPEY LIMITED 
require 


INSPECTION ENGINEERS 


to be based on a site in Cumberland 
for Survey of site fabrications, 
including Class (I) Vessels, Class 
(A) Welding of pipe lines, stainless 
steel materials, &c. 

Progressive appointments on per- 
manent staff with good commencing 
salary and contributory Pension 
Scheme. Only first-class men with 
several years’ Inspection experience 
and Ministry of Transport Ist Class 
Certificate or equivalent need apply. 
Reply with details of age, experience, 
qualifications and present salary to : 

Office Manager, 


BRITISH OXYGEN WIMPEY 
LIMITED 


17, Monck Street, London, S.W.1. 
E8425 a 





FIRST CLASS TECHNICAL 


SALESMAN 


age about 40/45, required to work 
from London Office, by well estab- 
lished Engineering Works in North 
Midlands, adequately equipped for 
production of Castings and Steel 
Fabrication to Lloyd’s Class 2 


Welding, 


also’ Rivetting, for 


Chemical Industry. 

State experience, salary required, 
names of previous employers and 
when available, enclosing three 


references.—BOX No. 


E8398, 


“ The Engineer.” 








SHEEPBRIDGE 


announce the following vacancies 


at 


CHESTERFIELD AND GLASGOW 


for Designers with extensive experience in 
any of the following :— 


Ref. 


EQDa. 
EQDb. 
EQDc. 


EQDd. 
EQDe. 


EQDf. 


Haulages and winches. 

Mining Equipment. 

Stone Crushing and Screening 
Application. 

Special purpose machines. 

Fibre Glass Products. 

Handling Plant and equipment as 
supplied =. the Petro 
Chemical, Geary. Colliery 
and Iron Lad “Steel I ndustries. 


Positions to be filled in the following 


1. CONTRACT DESIGNERS for dealing 


with project 


and commercial and 


progress aspects of contracts. 
2. peg DESIGNERS responsible for 


oe aun oan 


juction of all manufactur- 
prospects of early 


promotion to Section Leader in a 
number of categories. 


3. DEVELOPMENT ENGINEERS for 
original design and devel 
New Products. 


Five Day Week 


_ Write in myn giving 
tions, experience present 
appropriate reference, 


a 
lopment work on 


Overtime 


Superannuation Scheme 


» qualifica- 
» Quoting 
» © i— 


PERSONNEL MANAGER, 


SHEEPBRIDGE ENGINEERING, 


LIMITED, 
CHESTERFIELD. 


E8388 a 























PRT ERAN RT Hanae 


Lorne ee 
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A ER Tay OT HON 


SENIOR DRAUGHTSMEN 
DESIGN ENGINEERS 


and 


DESIGN DRAUGHTSMEN 


are offered progressive posts at 


STEWARTS and LLOYDS 
LIMITED - CORBY 


- - . one of the largest integrated Iron, 
Steel and Steel Tube Works in Europe 


MECHANICAL ENGINEERING 


1. Department of New Development. For 
the design and development of plant and 
equipment. Applicants must have sound 
knowledge of vy engineering, prefer- 
ably in an Iron and Steel Works, and con- 
siderable experience of design work. 


2. Tube Works Drawing Office. Senior 
Draughtsmen for layout, maintenance 
and improvement of plant and equipment. 
Applicants must have H.N.C., a with 
sound Drawing-Office experience in vy 
engineering. 


ELECTRICAL ENGINEERING 


2 re sees ge of New Development. For 
desi of electrical equipment. Appli- 
cants must have a pose yy whee Saige, of 
distribution and good wing Office 
experience. 


Five-day week. Good welfare, canteen and 
recreational facilities. Superannuation and 
Life Assurance Schemes. Staff Hostel for 
single men. Excellent housing prospects. 

salaries based on experience and 
qualifications. 


Applications will be treated as confidential, 
and should give age, details of qualifications, 
experience, salary ired, department to 
which application refers. They should be 

essed to: 
Manager/Personnel, 
STEWARTS AND LLOYDS, LIMITED, 


Corby, Northants. 


E135 a 


THE BAHRAIN PETROLEUM 
COMPANY LIMITED 


require a 


MAINTENANCE ENGINEER 


This post is open to recent graduates in 
Mechanical Engineering, under 28 years of 
, who are interested in all phases of 
— maintenance of heavy plant and who 
ve preferably some experience on pressure 
vessel, heat exchanger and repair. It 
is intended that the se candidate 
should train in Bahrain with a view to 
advancement to at least Area Engineer in 
~~ oF ger? sn « be offered de 
g can ° dependent 
on qualification, in addition to which air- 
conditioned accommodation is provided with 
an adequate living allowance, medical atten- 
tion, kit allowance, and paid local and home 
leaves with participation in pension and 
provident fund plans. 
Apply in writing (quoting MTC), with 


full particulars, to : 

CALTEX SERVICES LIMITED, 
CALTEX HOUSE, 
KNIGHTSBRIDGE GREEN, 

LONDON, S.W.1. . 
B8329 a 





-RICHARDSONS WESTGARTH (HARTLEPOOL) LIMITED 
ELECTRICAL DRAUGHTSMEN 


The Richardsons Westgarth Group of Companies is actively interested in the 
field of nuclear power and in a wide range of marine and general engineering. 


There are opportunities at Hartlepool for senior and junior draughtsmen 
for design and detail work on turbo-generators. Men with experience of 
100 M.W. sets and above will be preferred, but suitable applicants with 
experience of smaller machines will receive careful consideration. The prospects 
are excellent for the right men. 


There are Pension and Life Assurance Schemes in operation. 


Write to the Group Personnel Officer, Richardsons Westgarth & Co., Ltd., 
Northumberland Engine Works, Wallsend, Northumberland, quoting ref. 


No. H.8F. 
E8439 A 











W. H. ALLEN SONS & COMPANY LTD. 
BEDFORD 


require for their Production Engineering 
Department 


WORK STUDY ENGINEERS 
Experienced in the application of Work 
Study to machine or assembly shops. 


DEVELOPMENT ENGINEERS 
To investigate and improve manufacturing 
techniques. 


DRAUGHTSMEN 
For the design of Jigs, Tools, Fixtures and 
Tool Layouts. 


These positions will interest men of sound 
education and practical experience, who can 
carry out on their own initiative, studies and 
investigations into problems affecting the 
smali-baich production of Steam and Gas 
Turbines, Diesel Engines, Centrifugal Pumps 
and Electrical Machinery. 


Please apply in writing, stating age, 
present salary and full details of education, 
training and experience to— 

THE PERSONNEL MANAGER. 


E8314 a 











WY] 


THE SHELL PETROLEUM COMPANY LIMITED 


has a vacancy for an 


ELECTRICAL ENGINEER 


in their 


MARKETING OPERATIONS DEPARTMENT 


Candidates should be under 30 years of age and should hold a University Degree or equivalent 
qualification in Electrical Engineering. ‘t is essential to have had a number of years’ practical 
experience of electrical industrial installation practice, and experience of small-scale electrical 
generation would also be an a 
Initially, employment would be in London but successful candidate must be willing to serve overseas 
when required to do so. 

The post is of a career nature with excellent prospects. 

Commencing salary according to experience. 


Please write in strict confidence, giving age, qualifications and experience, to 


STAFF DEPARTMENT (R) 

ST. HELEN’S COURT, 

GREAT ST. HELEN’S, 

LONDON, E.C.3. E8366 








SPERRY GYROSCOPE 
BRACKNELL DIVISION 


As a result of our recent campaign we have filled nearly all our vacancies for 
Engineers. There remain three rather special vacancies in our Guided Weapon 
teams at Bracknell; for an electro-mechanical design and development 
engineer ; an engineer to design and develop specialised test fixtures ; and an 
engineer to investigate component and system reliability and advise on design 


changes if required. 


Candidates for these posts should possess a full professional qualification and 
have at least five years’ responsible experience in a related field. 


Housing is available in certain cases. 


Enquiries invited by Mr. R. W. H. Lubbock, B.Sc., 


SPERRY GYROSCOPE COMPANY, LTD., 
Bracknell, Berks. 


E8376 A 


SUPERINTENDENT OF 
ENGINEERING AND MAINTENANCE 


required 


for new fertiliser factory now under construction in TRINIDAD. He will direct and control 
plant engineering and maintenance as well as construction activities undertaken by the company. 

Candidate must have had fifteen years’ industrial experience of which ten years should have 
been in engineering, maintenance and construction. He must also have experience in mainten- 
ance practices on large compressors, gas or oil engines, pumps, tubular heat exchange equipment, 
fractionating towers, etc., etc. He must also have had at least five years’ supervisory experience, 
of which two years should have been in charge of a chemical plant or a large section of a major 
chemical works. A knowledge of electrical equipment and stainless steel welding techniques 
would be advantageous. 

A degree in engineering and corporate membership of an engineering institute is desirable. 

The position is per and carries periodic home leave with passages paid for employee 
and his family. 





Please apply in strict confidence to; Managing Director, 
143/9, FENCHURCH STREET, 
GRACE BROTHERS LTD., 2, FENCHURCH staxer, 


£8420 a 




















SENIOR DESIGN AND 
DEVELOPMENT ENGINEER 


BRITISH OXYGEN GASES, Limited, require for their Aircraft Equipment 
Senior Design t 


Works at Harlow 2 


Applicants must have experience at a senior level in the airborne instrument or 


ision equipment field. A sound background of engineering or sciensé is 
Sealed coal with a minimum qualification of H.N.C., a Degree being 


preferred. 


In this post a lively and enthusiastic approach to engineering problems is 
desired. The emphasis will be on design and development but applicants must 


be capable of exercising technical control in the mM stag 3 
A very good commencing salary is offered and the position is 5 oye 
Accommodation is readily available at Harlow and consideration will be gi 


to meet removal expenses, etc. 


Write, stating full details of age, 
Personnel Spencer 


’ 


ion stage. 


ven 


experience and qualifications, to 
House, St. James’s Place, London, S.W.1. 


E8393 a 














RICHARDSONS WESTGARTH (HARTLEPOOL) LIMITED 


SALES ENGINEER 


Senior Sales Engineer required by expanding and progressive Company on the 
North-East Coast, engaged in the manufacture of generating plant for public 
utility and industrial concerns. Applicants must be experienced in the prepara- 
tion and submission of tenders for turbo-alternators, condensing plant and 
feed heating systems. This is a Senior Staff appointment with a coin- 
mensurate scale of remuneration. 

A Pension and Life Assurance Scheme is in operation and a Senior Staff mess 
is provided. Reasonable costs of moving house will be reimbursed. 

Applications, which will be treated in strict confidence, should give full 
details of training qualifications and experience, and a chronological list of 
previous appointments, and should be addressed to the Group Personnel 
Officer, Richardsons Westgarth and Co., Ltd., Northumberland Engine Works, 
Wallsend, Northumberland, quoting reference number H.7 E. 


ES417 « 





Classified Advts. continued on page 94 
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4 enthu- 
siasm and effort.—BOX No. E2070, “ The Engineer.” 
B 

MISCELLANEOUS 
Sales, Rentals, Service, Tele- 
age 
mae 2 E110 i 

PATENTS 

THE PROPRIETOR of British Patent No. 730,410, 


na arn STRUCTURES,” 
with a firm or firms 


into negotiations 
for the Sale of the Patent, or for the grant of Licences 
thereunder. 
from MARKS and 
Inn Fields, London, W.C.2. 
THE PROPRIETOR of British Patent No. 709,777 
entitled “ Power 


Transmission Mechanism for Farm 
” offers same for Licence or otherwise to 
——— —Inquiries 


for ra cn nae IN AND RELATING 
Pape 


it 


a es so Britain. 

to Singer, Stern a gE. teen 
Soa: Cuts a Whee, E8410 4 
THE PROPRIETOR of British Patent No. 709,968, 
eatitied “ Lashing Machine for Aerial ” offers 
same for Licence or otherwise to ensure practical 
and Cartberg, Sere 14, E. dackson levard. Chicago, 4 
Hlinois, U.S.A." lig 
THE PROPRIETOR of British Patents Nos. 





SUB-CONTRACTING 











CASTINGS.—We can save your porous castings, 

ferrous or non-ferrous, by an 

process ; me ; A.LD. 

Harrow, Middlesex (Phone, Byron 1178). E109 mw 

yy ef aoee ~~ PROFILING 

| ao 6ft. diameter.—. AGI 
oe (KI THINGLEY), “Lad. Ltd., The Foundry 

2743/4). Eli6 mw 

PRECISION ENGINEERS.—Personal service for 


ments. aod development undertaken AEB. 
pero Walk, Clarkenvall, EC. B.C.i (Phone, TER: TER: 


minus 5113/4). 

METAL FABRICATION re THICKNESS, 

SPOT WELDING, 4y:: yo hgar A A.LD. 
.—Bankfield 


MLA, Southport (87421), 





BUSINESSES and PREMISES | 











aos of the Owners 
POR SALE BY PRIVATE TREATY 
the business of 
THE EAST ANGLIAN 
ENGINEERING CO. LTD., 
FREEHOLD FACTORY 


LOWESTOFT 
containing a floor of 42,000 sq. ft. 


PLANT, MACHINERY AND 
EQUIPMENT 


including 
SS. & S.C. beat yi AND TURRET 
DRILLING, TAPPING, GRINDING, 


Chartered Surveyors, 
London, E.C.3. ge Mincing Lane ao73 


HENRY BUTCHER. . ane Industrial 
Auctioneers and Valuers, 73, Chancery Lane, 
Lendon, W.C.2.  Tel.: Holborn $411, 
L 











ors Som tenes PRA 


TI INC MNBES 25.8306 T SAD 


AOS ROTATES OS 
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FOR HIRE 
LATTICE STEEL Erection Masts (light and 
heavy), 30ft. to 150ft. oe (ante ie 
Beliman’s, 21, Hobart Place, 
S.W.1 ¢ SLOane E105 «x 
HIRE A £1500 CAMERA FOR ONLY 45. Ali 
ee available — 
B. Bennett Sons, , Oxford Street, 
London, W.1 (Telephone, 9953). Cata- 
logue on request. EBi28 «x 




















Ni re Potts Road, 

orman 

Birmingham, 12. tid, t 0, 

MODEL ULA. Vertical, Mirrlees Diesel 

Engine, 269 h.p., 500 r.p.m._-BOX No. E8371, * The 

Engineer.” F 
FOR SALE 











NEW OVERHEAD CRANES 


6-ton Goliath, by Je, 40M. span, S-ton auxiliary ; 
cab control, 400/3/ 


span 400/3/50. 

20-ton Vi cmmeel, 4. Be. 
6-ton ; 400/3/50. BIGHT AY. 

10-ton Morris, 40ft. span, cab control, 
22ft. lift, 400/3/ 











600 


a, ern oo PASS-OUT CONDENS- 
G STEAM a ote ae SET, 7 

Br H., steam bets ean | 5 p.s.i.g., 630 
emp. suitable for Ppass-out up to 55,000 Ib./hr. 
between 18/35 p.s.i.g.; can operate fully con- 


$000 etn, TURBO-BLOWER, atti B Belliss and 
gj Em: 12 Ib. vg eee mee ted on baseplate 
and direct coupled thr. gearbox to 400 h.p. 
synchronous motor by Lancashire Dynamo, 
400/3/50, with control gear 

FOUR 800/875 c.f.m. ger Sta; 
+ en i AIR COMPRESSORS. ‘or 12/ 

torised, 400/3/50, with control en 
©} OSLVAS 41 3/3/50, 4-wire 

ALTERNATOR SETS, mounted on baseplate and 
direct coupled at 750 f.p.m., incorporating a 
468 h.p. Peter Brotherhood 8-cyl. engine driving 
alternators by G.E.C. with switchgear and standard 
ancillaries. 


GEORGE COHEN, 


NS AND CO. 
woop. LANE, LONDON. 'W.12. 
Tel.: Shepherds Bush : and 
STANNINGLEY, Nr. LEEDS. 

Tel.: Pudsey 2241. E205 G 





FOR SALE 


3-ton Taylor Jumbo Hydraulic Crane, diesel-driven. 

l-ton Rapier Shop ena Crane. 

5-ton Coles diesel-driven self-propelled Mobile Crane 
on pneumatics. 

$-ton Sewts Versatile diesel/electric Mobile Crane 
on solid rubber tyres. 

5-ton Smith Steam Loco. Crane 4ft. 8t4in. gauge, 35ft. 
jib, new 1949. 

6-ton Rapier Super petrol/electric Mobile Crane on 
solid rubber tyres. 

6-ton Rapier Standard petrol/electric Mobile Crane 
on solid rubber tyres. 


shovel or dragline equipment. 


WILLIAM G. SEARCH, LIMITED, 
WHITEHALL ROAD, LEEDS, 12. 
Tel. : 639081 (10 lines 
SEARCH (LIVERPOOL), PTT MITED, 
HAMMOND 
KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel. : Simonswood 2634—S—6. ‘ 
E7976 G 





FOR SALE, One 


REFRACTORY LINED 
PRESSURE VESSEL, a 20ft. 4in 


by 7f. by 4in. thick, wei "13 tone approx: and 
one TEMPERATURE IENERATOR (compris- 
ing two refractory lined pressure vessels), offered as 


Ges Turbine Establishaent, Pyestock.--Can be 


FOR SALE 


FRED WATKINS 
(ENGINEERING), LTD. 





8ft. Gin., 8ft., 7h. 6in. Th and 6h i dine 00) 
150 Ib. w.p.; reconditioned 8ft. to 
dia.; Economic 4ft. to 1ift. 6in. 
new Tf. and Sft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all 
AIR COMPRESSORS.—Broomwade 400, 300, 200 
motorised ; Reaveil Rotary 


400, 
and 130 cu. ft.; all 
2000 c.f.m., 3-2 p.s.i. 
—— stocked up to 9ft. dia., 100 
Pressure. 

ELECTRIC MOTORS.—130 Totally Enclosed and 
otors up to Pp. 
CRANES.-Mobile 1 pores Seren, leny sasensed, 
30ft.-70R. extendable jib ; 6-ton and 4-ton Coles 
Diesel-Electric ; 3-ton Jones Super 40 (3) ; Neals 

26f ‘Butters 


SLING ENGINEERING WORKS 


yt Bs Periz. E106 
HYDRAULIC PRESSES 
Unused 4000-ton H HYDRAULIC HEAVY PLATE 
FO BENDIN PRESS, table 
18ft. by 10 10ft., weight 380 
2008-ton DO OKE HYDRAULIC JFORG- 
ING PRESS, ram 3lin. dia., » admits Sf Tin. 
1000-ton DOWN STROKE PRESS by Loewy Eng., 
ram 27in. dia., bed 
650-ton DOUBLE-ACTIO DRAWING PRESS 
by Lake Erie, bed 7ft. 6in. by 6ft. S8in., with self- 
contained unit. 
MANY HYDRAULIC PRESSES OF 
ALL TYPES 





REED BROTHERS | ~~ eee LTD., 
Wool Industrial 
S.E,18. 
Telephone : Woolwich 7611/6. 





TWO NEARLY NEW POWERFUL 
CRANES 


90-ton Electric Travelling Goliath Crane, 106ft. 
span, 72ft. lift, all lattice steel construction, electrics 
4 volts, 3-phase, 50 cycles. Tested by Lloyds to 
150 tons. 


35-ton Electric Portal Wharf Crane, built 1945 ; 35 
tons at 60ft. fixed radius, 85ft. ~~ of lift, ‘rail 
40ft., admitting 3 lines of standard gauge 
electrics 440/3/50, with Ward-Leonard 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, Woolwich Industrial Estate, 
London, S.E.18. 

Telephone : Woolwich 7611/6. 


FOUR 400 hp ane LLING MILL SLIPRING 
MOTORS ~% E.E.C. wound for 415/3/50 738 
r.p.m., coupled to Gearbox by Power Plant Co., 
final speed 30 r. rE Bai Speed shaft with two 
fi energy 10,000 h.p. seconds. 

h.p. Motor and automatic Igranic 
control slip- 

750 h.p. ROLLING PMILL MOT ‘OR by Brown 
Boveri, date 1954 ; 2200/3/50, 146 r.p.m. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12 
: herds Bush 2070 and 


E8405 Gc 








Tel. 
STA IGLEY, NR. LEEDS 
el. : 2241. E219 G 
MACHINE moe inhnagnen quantity va Belting, 
vas, various sizes, due 


square cut, 
to to alterations in iva Punieaion oe coglestion, 
Gilbertson and Page, Ltd., Temears Road, Hert- 
ford, Herts. E2057 c 





Aug. 29, 1958 
FOR SALE 


TWW 


TWO BRADLEY and TURTON FOUR-COLUMN, 
ee ae Fy Laapepy gpm PRESSES, 
capacity 350 tons at 96 working pressure, 
fescolised ram 15}in. dia., —— 24in., daylight 
37in., platens 37in. by 40}in., 4in. dia. push-back 
rams, ie. dia. ejector rams, ms, prefil tank epee 


we of crosshead, and in‘ itty Lye $.i. 
ONE FAWCETT PRESTON FO FOU 
DOWNSTROKE HYDRAULIC PRESS, 500 tone 
capacity Pressure of 1500 Ib p.s.i., 
fescolised main ram dia., stroke 24in., a tox 
light 40in., romcreg a 28in. front to back by 26in. left 
to right, distance bet ween columns — push- 


ONE NE BRADLEY wand i TURTON DOWNSIROKE, 
ee 1500 1b. , aay ee en 
tons sae ry p.s.i. Wo 
dia. of ram 17in., ate 18in., aaylight ‘Bia, 
latens 30in. b tance between columns 
, fully ones so es push-back rams, 


ejector, and prefil “—o tank. 

ONE SHAW FOUR-COLUMN, UPSTROKE 
HYDRAULIC PRESS, fescolised ram 19in. dia. 
at 1500 ae s.i. working pressure, stroke 17in., day- 
light 40in., platen size 30in. by 28in., distance 
between columns 36in.; ; the crosshead houses an 
8in. dia. cylinder and ram, stroke of ram 1Sin., 
pull-back rams and prefilling tank. 


THO*® W. WARD LTD. 


ALBION WORKS - - - SHEFFIELD 
"Phone : 26311. *Grams : “ Forward. 
E215 G 








SLOTTING MACHINE 
ORMEROD  26in. Stroke SLOTTING 
MACHINE, table 50in. by 50in. with long., cross 
and rotary feeds, with rapid traverses in all 
directions, max. diameter admitted 7ft. 2in., 
max. height 3ft. 6in. Late type machine, 


F, J. EDWARDS, LTD., 


359-361, EUSTON ROAD, LONDON, N.W.1. 
EUSton 4681 and 3771. 
E8372 G 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 


New 
ae Sa eee, Seinen, 


lete 
All Kinds of Uipdinalle Wipes ta neh, 


THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E£.14. 
East 1844/5. 








IT’S A TRUMP CARD 
TO REMEMBER... 


WAROS wight have 1t/ 


THOS. W. WARD LTD 
ALBION WORKS. SHEFFIELD 











ELTRON 
FOR ELEMENTS 


for 
AIR, OIL or WATER 





ELTRON (LONDON) LTD., 
STRATHMORE ROAD, CROYDON 
Telephone : Thornton Heath 186! 




















Aug. 29, 1958 
FOR SALE 





JOHN HANDS Double-Sided Friction Screw Press, 
motor drive for 400/440/3/50, fitted with 

a Broughton automatic press guard, pressure 
exerted approximately 60 tons, cpedamees stroke 
18in., between uprights 374in., tee-slotted bed 


36in. "by 46in. 

BLISS No. 34B Double-Sided, Double-Action, 
Geared Toggle Drawing Press, belt drive, provision 
for ejector, punch stroke 124in., blankholder stroke 
8in., between uprights 26in., bed 254in. by 264in. 

Weight approximately 7 tons. 

RUSHWORTH Power-Operated, Double-Geared, 
Open-Ended Guillotine Shearing Machine, over- 
crank type, arranged for self-contained vee-rope 
motor drive, suitable for 380/440/3/50, capacity 
= steel 4ft. by ¢in. Weight approximately 

cwt 


NEW MUBEA Model KSG100, All-Steel Construc- 
tion Bar and Angle Shear ; the flywheel is situated 
inside the body, arranged ‘motor drive suitable for 
400/3/50. Capacity: round bars, -;. square 
bars, 2in.; flat iron, 10in. by jin., S4in. by lin.; 
angles up io 4in. by tin., Sin. by 0- 425in.; tee iron, 
Sin.; beams, 6in.; channels, 6in. ; length h of b! isaon 


{2jin 

TWO BIGWOOD Type PBG 4-Roll Motorised 
Plate Bending and Straightening Machines ; three 
rollers set pyramid fashion for bending and addi- 
tional fourth roller for flattening ; arranged motor 
drive 440/3/50, capacity 4ft. by din., length of rolls 
$3jin. Weight approximately 90 cwt. 

RHODES Motorised Double-Geared Press Brake, 
with cast iron side frames, reinforced by nickel- 
chrome steel bed and top beam are of steel 
plate, arranged motor drive for 400/3/50, pressure 
exerted 150 tons, forming capacity 10ft. by 4in. 
or 18ft. by approximately ¢in., clear width between 
housings 10ft. 2in. Weight approximately 20 tons. 

Photographs of the above are available. 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F, J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : | on pg 4681-3771. 


id at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 
Telephone : Central 7606-8. 


600 


MOBILE CRANES 


JONES Super 22 Mobile Crane, lifting capacity 2 tons 
at 8ft. radius, powered by a Turner 2.V.95 Diesel 
engine, mounted on pneumatic-tyred chassis, 
fitted with 24ft. straight lattice jib. 

JONES Super 40 Mobile Crane, lifting capacity 3 tons 
at 9ft. radius, powered by a Turner 2.V.95 Diesel 

yred chassis with 


E207 G 





type 
JONES KL. 44 Mobile Crane, lifting 
at 8ft. radius, powered by a Ruston 
engine, oauneed. on pneumatic-tyred chassis with 
restrictor type wheels, fitted with a 24ft. channel jib. 
JONES KL.66 Mobile ‘Crane, lifting Kine Pa Diesel 6 tons 
at 9ft. radius, powered by a Perk 
engine, mounted on pneumatic-tyred 
restrictor oe 4-wheel differential ‘aie, 
fitted with lattice jib allowing a maximum 
lifting capacity of 4 tons. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel oe ar) and 
STANNINGLEY, Nr. LEEDS. 
Yel: Pudsey 2241. 


HIGH CLASS 
VERTICAL BORERS 


IN STOCK 
SINGLE COLUMN TYPES 
BULLARD 36in. Sen sh Turret Head on cross 


rail, porn Log head with max. swing 38in., h.p. 
HARTMANN 43}4in. (as above), max. swing 434in., 
h.p. motor 15. 
—, = (as above), max. swing 40in., h.p. 
WEBSTER’ and BENNETT 36in., Rapid Prod. type, 


max. 8' 38in 10. 
UBLE COLUMN. TYPES 
RICHARDS. 36. 2 T.H., Screw Cutting, 2-5-60 


table speeds. 
AW. “CRAVEN 48in., 2 T.H. on cross rail, 2-45 


table speeds. 
SONDERMANN and STIER 72in., type KD20, 
2 T.H. on cross rail, max. swing 8i4in., 0-8.32 


on, 2 T.H. on cross rail, max. swing 
74in., 19-25 r.p.m. table 
RICHARDS 9ft., two tool heads on cross rail, max. 
swing 10ft. hp. motor motor 25. 
PECTION INVITED 
S CHEAPER TO BUY NOW 
rom :— 


E206 G 





SOAG MACHINE TOOLS, LTD., 
JUXON STREET, LAMBETH, LONDON, S.E.11. 
*Phone : RELiance 7201. 


*Grams : Sotoolsag, London, $.E.11. 
E2120 








THE ENGINEER 


AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


E. L. JUDSON, F.R.1.C.S., F.A.1. 

&. BEDDARD, A.1.MECH.E,, F.A.L.P.A 
M. 8. CHEAVIN, F.A.1. 

G. B. GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 
and AUCTIONEERS of 
FACTORIES, PLANT and 


MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 
Telephone: HYDE PARK 8844/5/6 (3 lines) 





Established 180? 


FULLER, HORSEY 


SONS & CASSELL 


Specialists 
IN THE 
SALE & VALUATION 
OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 


and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON, E.C.3. 

















Telephone : ROYAL 4861 
FOR SALE 
TWO Excellent little used Steel enclosed CHAIN 
BUCKET AL we & tarts he 


T2in. pick Drive by 13 15 h. 20in by Si, ‘oy Bl a 
Gourea Cait 


motor with 1420/235 
GEORGE COHEN, 
SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel. : Shepherds Bush 2070. ‘s 


AUCTIONEERS & VALUERS 





HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 





Specialising 


in the 


SALE & VALUATION 


ENGINEERING & ALLIED 


WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines, 





95 
AUCTIONEERS & VALUERS 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 
and 
VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Monarch 3422 (8 lines Sites, London 


PROPERTIES 








E. 


Sept. 3 


l stores, includ- 
ing spark plugs, etc. 


Sept. #-12 Passenger and Load- 
carrying vehicles, 
earth moving and lift- 
ing equipment, motor 
cycles, etc. 


Sept, 9 stores, 


Miscellaneous 
including :— 


and rivets, 90, 


auctioneers shown above. 


” Soden open bee 





ee Sy ees © 
Applications for Tender F should 
Disposals, First Avenue House, High Holborn, London, WiC 


@ « 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


ay 

echnical Stores , 

Old Dalby, 

Mowbray, Leicestershire. 

(Sale at Melton Mow- 
bray.) 

M.O.S. Storage Depot, 

Ruddington, Notts. 


General Stores Sub- 
Near 


Carlisle. yn peg teed 


Large quantity of hand tools, 220 tons of various brass, copper and steel nuts, bolts, nails, screws 
yards of canvas, duck, sail, American cloth, etc., webbing, 80,000 fathoms 


SALES BY TENDER 
at Dente lathes, boring and broaching machines, die sinkers, drillers, honers, millers, etc., located 
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Auctioneers 
SHOULER &) SON 
(Dept. L), 1, Norman 
Street, Melton ai 


Leicestershire 

(Tel. : 81.) 
WALKER, WALTON & 
HANSON (Dept. L), 
var Basg <n Bridlesmith 


re wat) 


HARRISON & HETH- 
ERINGTON, LTD. 
Dept. L), Bothercher- 
. Carlisle . 
el. : 26292.) 


of 


oe coir and — rope a, a. Tin. circumference, materials, canvas roof 
» tool chests, vacuum mers, con- 
ana vemreiee [a se aad eis dee la ee etc. — si ” 
Sept. 16-17 Miscellaneous stores, Central Ordnance Depot, SIMMONS & SONS 
including textiles, Didcot, Berks. (Dept. 5 
cordage, small tools, Road, Hy ‘e nek 
ete. (Tel. : 5.) 
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(Tel. : 3171.) 
Sept. 23 Machine tools, plant ™M.O.S. . ACRE, SON ° 
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stores. Leeds. orks. 
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we ony Em LTD, — 
b sr 
(Tel. : 4366.) 
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Oct. 1 fa Parsing Fe HANSON L), 
Gate. 
(re 4721) 
Oct, 3 Miscellaneous stores. Command Ordnance be ier SON 
is, Plymouth. (Sale at Kinwroury Was, v 
Kinterbury House.) 
Andrews Crom roy dines 


Catalogues for the above auction sales, 1s. Od. each (P.O. only), available only from the 


to the Ministry of Supply, Directorate of 


Elis: 
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IN ALL-PURPOSE POWER! 


T . YOU SPECIFY THE FEATURES! 
HOOCSHOOC YOU DON'T HAVE TO BUY WHAT YOU DON'T NEED! 


This new all-work wheel tractor is the most economical buy ever! Although designed to 

operate a big range of industrial tools, it can be supplied with just the features you want 
for any one specific job! 

The B-250 offers you, for instance, the choice of several rear linkage combinations. With 

the drawbar/no-hydraulics combination you have a low-cost haulage unit. With fully 

live hydraulics but without three-point linkage you’ve everything you want for opera- 

DIESEL TRACTOR ting loaders and remote cylinder-controlled equipment. And with the 

complete three-point linkage you havea truly versatile outfit. 

30 B.H.P. Because you order only what you want you’re bound to save money in 

vuuying the B-250. Contact your International Harvester dealer now 

for fuller information. 











Performance-proven Features 









DIFFERENTIAL LOCK The B-250 is the first British 
tractor to give you this feature—which is standard 
equipment. It enables the B-250 to operate in slippery 
site conditions where larger and more powerful tractors 
are often immobilised. 













LIVE HYDRAULICS These are truly live because 
they’re engine driven. Uninterrupted by clutch action 
and independent of the power take-off, they give you 
faster, more responsive controi. 







INTERNATIONAL 
HARVESTER 


INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED, HARVESTER HOUSE, 259 CITY ROAD, LONDON, E.C.1 
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* Second Trigger 


World Patents cover this feature—pre-selec- 
tive fan control—which has now proved its 


AERASPRAY 


TRADE MARK 


worth over a decade. 


The Spray formation changes from Round 
to Fan, and back again, whenever the trigger 
passes a pre-selected point while being drawn 


or released. 


There is no fiddling with the gun while work- 
ing, nor any need to reset the adjustment. 
The net result is, that around spray form is 


Pressure 


used when most economical because it is com- 
pletely natural to do so; the saving in finishing 
materials pays for the gun in a few weeks. 

@ Write for Information Literature EGG54 








AERASPRAY ASSOCIATED LIMITED 


Makers of Spray Guns; Air Compressors; Water Wash etc. Spray 
Booths ; veyors ; Infra Red etc. Stoves; Automation Equipment. 
1, VICTORIA STREET, LONDON, S.W.1, Phones: ABBey 5095-5096 


Head Works & Offices: Nechells, Birmingham, 7. Phones: EASt 1671-4 etc. 
Representatives at Glasgow, throughout Britain and the world 
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HOIST-BLOCKS 


for LIFTING and MOVING 


” For many iadustrial lifting and moving jobs, Morris electric hoist-blocks (in one or 
other of the types listed below) fulfil requirements successfully and economically. 
Consider the comprehensive and adaptable Morris range. Push travel (as illustrated). 
Geared travel (moved by pulling on an endless hand-chain). Flexible bogie types 
(push or geared travel) for runways with curves. Electric travelling types for either 
straight or curved runways. Dual speed models with alternative lifting and lowering 
speeds in addition to normal speeds in one unit adaptable to the same form of 
suspension and travelling detailed above. Sizes 4, 4, 1, 2, 3, 5, 74 and 10 tons. 


Twenty page Section 73 gives more details. 
WHY TAKE A CHANCE? INVEST IN A MORRIS AND BE SURE! 





























HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND 


TELEPHONE: LOUGHBOROUGH 3123 
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» BRIGHT €& HIGH TENSILE 
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Highest quality Hexagon Head Bolts, Nuts, Studs, Sets and Special 
Parts, etc., in Bright, Heat-Treated High Tensile Carbon and Alloy 
Steels for all industries, in sizes from jin. up to 3in. dia. 
Larger sizes supplied to special requirements. 


if 


HIGH TEMPERATURE 
‘CREEP’ RESISTING 
STUD BOLTS 
Specialised products that 
f give great resistance to 
We also manufacture - embrittlement when ex- 
Bright Drawn, Heat- ; \ posed to high temperature 


Vieni ania iad stresses and retain their 
high tensile strength where 


Alloy Steel Bars in such conditions exist. 
Hexagons, Squares and Sizes range from jin. to 


Rounds up to 3tin. dia. W\) é 3in. dia. —_ 


~ \ Y 
tt , M, >) 

FULL TECHNICAL DETAILS eee ; W. M A R Tl N WI | N L TD s 

AND CATALOGUE 


ON REQUEST. fi i DARLASTON * SOUTH STAFFS. 


Phone : JAMES BRIDGE 2072 (5 lines) Grams: “ACCURACY” DARLASTON 


* 
= 
as 





Dependable power for all purposes 
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[AES | wy 
\ ~— 2 ; ALY, 
SOURCING A.C. V. SALES LTD., MARINE & INDUSTRIAL DIVISION, A.E.C. WORKS - SOUTHALL - MIDDLESEX v 
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CONNECTED 5/PROBLEMS 


MOSS GEARED COUPLINGS are the 
perfect solution to the problem of 
retaining efficient operation of 

connected shafts. The spacer type coupling 
illustrated consists of two different sized 
couplings connected by a spacer tube 

thus enabling shafts of different diameters 
to be efficiently connected. 


MOSS GEARS 


THE MOSS GEAR CO LTD- CROWN WORKS: TYBURN: BIRMINGHAM 24 ERDington 1661-6 ns Mosgear Birmingham 








